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iL-5 iNHmrriNG 6-azauracil derivatives 
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inflammadon He„c7 ,het±; r . " of eosinophilic 

cataracts. Therefore, it would be desirahl. tr. r hypertension and 

a.H. .0 i„Hi.i. p.o<..,r„:r: xi: -^^ 

reactions. vvmcn nave little or no adverse 

US 4,631.278 discloses a-arvl-4-r4 S-dihvHro n < ^- 

3.5(2ff,4«)-diones all Jll f, 2-(subs,i..,ed phenyl)- l,2.4.triazi„=- 

Chem., 1979 22(12) ni4»-5 . ^^""er et al. (J. Med. 

22(12), P1483-1487) disclose anticoccidial derivatives of 6-azauracil. 

Unexpectedly, the 6-a2auracil derivativ^-Q of rho 

inhibitor Of .he production of IT ' 
The presen. ,nve„,ion is concerned with the con,pou„ds of formula 




(1) 



P represents an integer being 0, 1, 2, 3 or 4- 
X represents O, S. NR^ or a direci bond; 
Y represents O. S, NR^ or 8(0)2; 



each R independently represents Ci.6alkyl, halo, poIyhaloC, ^alkvl hvH 

Ci.6aJkyloxy, Ct 6alkvlthin r, 1 u '^"^o'-l-ealkyl. hydroxy, mercapto, 
NR V or r Ci.6alkyIcarbonyloxy. aryl. cyano, nitro. Het^ R*^ 

10 °'^'-^f^^^"''^^i^"^^dwithHet^R%rNRV• 
10 R represents Het", C-z 7cvcIoalkvl n lu , ^ 

subs,i,u=„,s selected rl r/ " °' 

ms selected from hydroxy, cyano. amino, mono- or difCi^altvn. • 

.pre- J^^i-^:^:^^ - - - ^ ... 

•5 carbonyl. atylcarbonyl. arylthiocarbonyl. Het'carbonyl or L'thiocal 'f'"""^ 
R'tepresents hydrogen. C.^allcyl or C.^ycloalkyl' *--bony,; 

R rep|^en,s hydrogen, C^alkyl or C3.,cycloalkyl; or 
R andR "aken together form a Cj,.aikanediyl; 
R represents hydrogen or Cj 4a]kyl- 

'T'iT"'^"'" ^'-^^Msulfonyl, an^nosulfonyl, moho- or di- 

aminopiUnyLf^v n ; ' '^^'^'"''""^'^'''''^^ 

^ ""'"ysultonyl, pipendmylaminosulfonyl A^-C.^aiwi A/ • 

sulfonyl or mono-or dire. aiirvMo • ^ . . f '^ ^'■^^'^yJ-^-P»pendinylamino- 
25 each u 08 '^'^^'-^^^y'^^^noC.^alkylsulfonyl; 

each R and each R« are independently selected from hydrogen C .1.. . ^ . 
Calkyl. dihydroxyC,.,alkyI, axyl. arylC. .alkvl c ZTT' ^ ' ' '''''''' 

carbonyl. an^nocarbonyl. a^ic^bonTne^^ W^^^^^^^ 

carbonyl. hydroxyC, 4alkyIcarbonvI C i T C'^^kylcarbonyloxy-C,,alkyl- 
di(C,.alkyl)aminoC 2 ^'"^^''^y'^'^y^^bonylcarbonyl. mono- or 

30 carb;:yl. SZolhtcal^^^^^ a^Iam^nothiocarbonyl, Het3am.no- 

C(=0)-0-R.^ -C(=0)-0-r V C T^^^^^^ Py^ciinylCalky,. C,.4alkanediyl- 
and R.0 each Ue^n dlt^ s^^^^^^^^^^^^ - 
--xycalkyl, phenyl. pheny,C,.alkyl. cL^Z^^^,, 



R and R" are each independently selected from hvdrosen r .ii„ , u . 

Phenylcarbony,. CaUcylcaAonyloxyCaUcylc^y,;^:^- ^r^^^^^""'" 
Calkyloxycarbonylcarbonyl, mono- or di(C,.allcynInin^ .^fT 
carbonyl. phenylaminothiocarbonyl C, «yc Jw7 l^^A"^ ' 
Cl-4alka„ediyl-C(=0)-0-R» -C(-™ o P^*">"C.-.alkyI. 
eachR",„H ^ , ' ' ••^■'^'-'^™«^iyI-C(=0)-O-R»andR«• 

eachR »dep=nde„.ly repre.en,s hydrogen, Calkyl. C,.«ycloalkyI 

oiu, I ^ ' ^'°°'^y^o. halo, hydroxy Ci-^alin/i n ^ i 

^R« o R^ • '""^''-°<=>--M. NR'R.i;, c(i) w c2o?r 

y, t.( O) O-R . -Y-C,^llcanediyl-C(=0)-0-R", Het' or NR'r" 

«-pyra.o,ot3.4-d,pyHn.dinyI JJLZ^ M^^^^^^^^^^^^ 
imidazo[2,l-b]thia2olyI- wherein .«iH h.^. T °xa2olopyndinyl and 

independently selected from Het^ R " ^nw r> n . 

•wo ...„„en.s .ndepend=n«te:rm'^;:t~'' " 
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thiolanyl dioxolanvl nvo . , ^ ' ^^^y^^rofuranyl, thienyl. 

oxazolopyridinyl and imi<tazo[2.I-bJthiazolvl- t . 

independently „ay op,„na„y I sultel^'^roT '"^'''^ 
subs«.uen,s each independently selecl ^^^X W 7?'" " 
substituted with one or fw,. c.i, • * ^ C.^alkyl optionally 

pin, n,orpho,iny,. «.on,c JhoHnyC^::^;™^ ' T"""''' 
monocyclic heterocvcle. ^..h • w . tetrahydropyranyl; wherein said 

Ci-4alkyl substituted with onp nr u • ' « , C(=0)-0-R'^, and 

Caucyloxy, Phenyl c !^ rR^° Tr T^""' " 

diazolyl, oxadiazolyl nyridinvr „L„v, I ^^'y"- 'Solhiazolyl. ,hia- 

Wazinyl. "^"^ ' P5^™*">". PS^myL pym-yl, pyridazinyl and 

As used in the foregoing definitions and heiEinaft«r h.r • 

btonto and iodo; C3.,cyc,oalkyl is genejTro :^ropropy,";?:S^^^^ c '"'T' 

cyclohexyl and cyclohepty,; C.^alky, defines sttaight and bCedl • 

hydrocarbon tadicals hav.ng front , to 4 cation atoL si J f ! '^""''^ 
ethyl, propyl, butyl, l.methvl.,h„i ... , ' "™Pl=. methyl. 
C,.6alM is nteant'to ^Z c 'J;^'^X:i'-^^f'"''''''''y' 

6 carbon atonts such as for exat^l ^ ' "^^'"^ ' - 

.he li.e; PolyhaloC.^'lM ^rd^^o yS^^^^^^^^ 1^''^"'^ 
Cl-4alkyl substituted with 1 to fi h.i . Ci.4alkyl. in particular 

ch-oro^ethyi. diHuoto- : :x7o;:rc"; " rr'" 

po-yhalosubstituted C,.,alM. The tenn Cl^Lt ed^^^^^^^^ " 
h^ch chained a,.a„ediyl .dtcals having IL , T l^ J i 
™' '.-Propanediyl, ^ . 
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C2-6aIkanediyI defines bivalent steigh. or b^ch chained alkMedivIr,^- , . ' 
ft»n, 2 „ 6 carbon a.on,s such as, for example, I 2.^nSlT 
■.4-bueanediyl. 1.5-pen,a„edi„. I,6.,exanediy, andt^ 

' ^^^^^^^ 

..3.4.xadia.o.y,; .hia^iTyU^^; '•^•^-^'-W »d 

10 l,2,5-,hiadiazolyl and 1 3 4 mT^ , ' .2.3-th,ad,azolyI. 1 ,2.4.WadiazolyI, 

y 1.3.4-,h,ad,azoIyl; pyranyl includes 2«-py™,y, 4/,.py™,y,. 

The lielerocycles represented by Het' Hh' 4 
remainder of the molecule of formu L'm L h 

tnazol-l-yl, i,2,4-tna2oI-3-yl 1 2 4-tria7oi „i I -5 J' 
1 3 4-tria7ni -5 „i u tnazol-5-yl, 1,3,4-tnazo -1-yl and 

r:r b^f™ rr ^c^.. 

« hydtohahc acids. eThydr^h o„ '7.'"? " '""^^"'^ «™P'=. 
Phosphoric acid d the I'a '""^ ^^'"^ 

aceuc, 2.hydroxypropa„oic zlo P™P--c. hydtoxy- 

(Z).2.bu.e„edioiZ(™,e^^^^^^^^^^^ ^^'^'^"ic. butanedioic. 

2-hydroxy.,,2,3Xne.n"« 
0 sulfonic, 4-n,ethylbenzenesu^„ "."hanesulfonic, ethanesulfonic. benzene- 

2-hydroxyben Jc and rr^^^^^^^^^^^^ 

~t With ai.ai, into tie ;:: itr '' """'^^ 

> — - -verted into their 

J "^^'^'c '"etal or amine addition salt forme K„ » 

appropriate organic and inorpmi. Ko . treatment with 

s "v. aiiu morganic bases. ApproDriate base <!sit f« 

example, the ammonium salts rh. ..i. r / ™' comprise, for 
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the benzathine, A^-methyl-D-elucamin^ -> . 

acidfonn. '^=""em witt, acid im„ u,e 

' "~r;atrr^^^^^^^^^ r ^'**''- - 

alcoholatc and like. ^""""^ ">™^ ' S- "ydnues, 

F„.exan,p,e. on. or .ore ZT^^JTT. ""'^^ '° ""^''^ 

He.'. He.^ and He,' may be M»id,T " " '"'"^'^'^ '^«™«on °f 

Some ofthe compounds Of formula mrr,.,, i 
•5 fonns alu,„u,h no. explicWy rd^a.^ Z K '"1 ^-l' 
wi«n .be scope of Jp^se^te I " Z T '° """^ 

™i«y may ,ko exist as .he co.Tes,>ond^„rr " ' '"^"^ subsUmted Wazine 
".oie.y may also exis. as .be coZ~: p^Zlrr*"" ^ ~= 

ocbenvise memioncd or ll^Z^ilT "Tr^ °' <^ 

Of an possible sJ^rmil yr^rZrrT '"""'^ 
dias.e.eome. and enanaomers of ,he bZ^7^^ T ' """"^ ""'^"'"^ 
25 s,e.eog=„ic center, may have the R or s T '^'^ P-"^"'-- 

Chemica. Abstracts nomenclature Ste eoche^T "' " ^""^"^ "'"'^ 

"'--.a.ob..o.,y,„te„dedr:rr:trt;:r^^^^^ 

30 "rrermltrrar^^^^^^ - - P^^en. Mention 

isomeHc fonns of the compounds Iftn^ut m "'--"emically 

^cope of .he p^sen, invention. '° 

within the 

Whenever used hereinafter the t^^rr. 

35 include the,r ^-ox.de fot^s he '"^ ' '°™"" ® " ™- also 

s.e,eochemical,y isomenTfo™; -«P-b,e addition salts, and their 

Suitably, each and earh . - ^ 

MroxycaiM, Jyrxyc::: ~rr r :r 



<ii(CMalkyl)aminoC,.alkvr!n,? '='^,'^""'>^^™y'cartonyl, mono- or 

5 C(=0).0-R", .c(=0).o R" ^ CMalka^diyl- 
R' and R'» are each inH. "^■'='-^*="=<ay'-C(=0)-O.R», Het^ and R«- 
K are each independently selected from hydroeen r u 7^ ' 

dthydroxyCMalkyl, phenyl, phenylC.alkvl C 7^ J. ' "y^JxyC,^,, 

aminocart-onyl, phenylcalony,. ^^r^^^^l, c S^f^J^"^' ^-'Mcart.ony,. 
hydroxyC^alkylcarbonyl C, a tvl„, ^ '■^'=^''="*°"y'«yC,^lcarbonyl 

» C, alkyl. Phcnylamln Jal'^X;::*^^^^^^^ °' ''^^'^^"^ 

Het^amlnothiocarbonyl, C3.,c^ o'^^yf^^^^n''^^^^^ 
<(=0).0-R", -V-C.^kanedly,.CC:o)r "^^^^^^^ 

ClTalkyCryl'j^:?--^^^ 

-C(=0,-0-R". -Y-C,.alkanediy..C(=0):0-R-l,f :r ' '^''^'^ 
C3.,cycloalky,. C.^ycloalkyloxy, pLha L^.TH^'-^^^r"^'- , 
Ifct^ represents a heterocycle selected f„^„, , . ' •=(=0)Het'; and 

py-o,yi. py^„„„,,, trtUT ™r,^r f 'T""^'- "^•^•"'"y- 

dioxolanyl. oxazoly,, oxazoliny s™ T , .'^'''^^^ «»y'- 'h-iany, 
Wadiazolyl, oxadiazolyl pyriiny h' 1 ' ' '"'^''-'''yl. 

<«oxany,, dlthlany,, J/a^SnTCl™- 

isobenzofuranyl. benzothiazoly. benz~ 7 ' '"^"^'"y'- benzofl^nmyl. 

•A/™iot3.4-d,pyrtmidinyI b nz^ 1 at r'"'"'''- 
Phtalazinyl, quinazoiinyl, quinoxalinvr>h f ' " ' "^'"""""y'- 
'"^<Uzota..-b„hiazo,yl; wll J e^:^^^^^ oxazo.opytldlnyl and 

substituted With one. or where possible twZ 1 "'"'"'^'"^""y »ay optionally be 

" - c-^M opt:; yT: :r : 2 '-""^ 

independently selected from R " . "stituted with one or two substituents 

An interesting group of compounds ar*. fh,^c^ 

6-azaut.ci, moiety is connec^d o hTp ' „, "^T """"'^ 

r jr::- °' « -rem o„e or 

♦ P IS 0, 1 or 2; more in particular p is 2- 

• X is S. NR=. or a direct bond, more in particular N„ or a direct hond; 
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. each R' independemly is halo, polyhaloC.^alkyl Calkvl r , 

:r ~ ~ — 

-fonyloxy. Cl^aUcylo,yca;:„;? C3 ^-^r 

is hydrogen, methyl, ethyl. p„py, o„ycIohexyl; p„fe„b,^ 
R « "y^^gen or med>yl; p„fe„bly. methyl- 

R and R are taken together to form a 1.4.bu.anediyl; 
C(=0) O r • '^'-^^''y'^y. fnnyl, NrV, C(=0)NR'R= 

■ .^;eni:^^:Srr;';~: r — - - 

CMalMoxy, f y,, Po^halocl ~\Tc:ioXr^^^^^^^^^^^^^ 

•hiadiazoiyl. oxadLoly, pt* Z • "'^^ '"^"'y. '-thiazolyl. 

whetein said monocyclic heteto^Te taTfn^ J ''i 

substituted with one or wh,„ !! '"^P^^^-'ly "lay optionally be 

selected from He" r" a^d C T' °' ""^ ^""^'""'"'^ '"^=P-dent,y 

pn^ferably Het' is imiH f ^ """""'"^ "i* Het^ or R"- 

-bsftuents each independently selected from DrM a ^ ^ ' 
substituted with Het^ or R"; m net , K and C^alkyl optionally 
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^LZn7z:2Tr^'- « or 

♦ Het3 i« ni««^^- , . ^""""^^'^ ^"''^'-^^J^yl optionally substituted with R"- 

Piperidiny, and Calky, subsM,u«d wi* o^^^^,°:^^,2':T^°TT' ' 
torn hydroxy. Calkyloxy, C(=0)-0-R- and phenyl ""^P™'^"^' 

♦ Het is thienyl or pyridinyl. 

«.e -X-R^ R3 ~ .o .he carbon a,c„ beaHng 

Other special groups of compounds are 

■ C3r;:~ '—'V are C,^.y, 

.rany, ...^y^ J„ — ^^^^ 

^ t^j a^iiiyi, pyranyl, pyndazinyl, pyrrolidinvl ninAT^r4;« i • 

-y, .nd:;y,, .t:7p::ri^^^^^ 

one. or where posit ™y op.ionally be subs,i,„.ed „i.h 

«depe„den.,ysr:':' Ch r:2';r/j'^^°;=T'""-^""- 

pyridi„-3-yl; or ' o'"'' ">an 2-subs.i,uted- 

me compounds of fo™u,a („ provided ,ha, .Hose con,pou„ds whe^in X is a direc. 
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5 •■^^'"^'°'npo""ds are .hose compounds of fon„ulaa)whe,«i„>h,« 

15 wherein said monocvdic b«. """'^"'y'. 'h'=«olyl, pynmidinyl or pyndinyl, 

-.ec^d ftom H J yCd c T " "'^"'""■^ '-'^ independently 

xiei.K and CMalkyl optional y substituted with Hr.f2 ^ dM 

~ " "-""-"V -"^.i-d .hia.o,y,:py,diny.t ^l^,: " ^ 

~nn"w!HrTr"°'^ 

pyridiny, or oxadil^ "^'-""^ -^^«»-d .hiazo.y,. 

25 ^Zr:TxX:lZ:'': '"-"'"""'^ °^ ^"'™"'^ <« — -d are 

optionally substituted 2-thia2olyl or 3-oxaHij,,«i,, 
6-azauracil moietv i«: in fh« ^ -s-oxadiazolyl, the 

or.o reiaU. .o ,He ear.on aL .e^rrKutr^^^^^^^^^^^^^ 
30 Most preferred compounds are 
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enylj- 



2-[3^5-dichlor^-[,.„e*yl.l-(5-(2-m=,hylphenyl)-l^.^^^^^ 
l,2.4-tnazine-3,5(2»,4fl)-dione; J<=myijpn 

2-t3.5-dicWoKM-tl-meU,yl-l.(4-methyI^ 

tnazine-3,5(2H,4H)-dione; ^ ' 

5 J-P-5-<'''=h'°'»-^f'-me*yI.l-(4.phenyl-5^3.p^^^^^ 

1.2,4-tnazine-3,5(2W,4H)-dione; J'jpnenylj- 

2-t3 5 dichI„ro^.[^„ett,yl-l-(4-phenyl-5-(ph=^^^^ 

1.2,4-tnazine-3,5(2K,4H)-dione; "lyiipnenylj- 
10 '•2.'t-tna2ine-3.5(2H.4fl).dione; yjpnenylj- 

15 ^-p/-'««h'°™-^n-memyl-l-[5-(3-pyndi„yl).I.2,4-oxadiazol-3-yl)emyn„he„v^^ 
1 .2,4-tnaane-3,5(2tf .4A0-<lione; yjemyljphenyl]- 

yl]Mhyl)phenyl]-I,2,4-triazine-3.5(2tf,4H)-dione; 

2-(3 5-dichloro-4-[NmeU,yl-H5-phenyl-13,4K>xadiazol-2-yl)eayl]phe„yl]-I 2 4 
and the stereochenucally isomeric forms thereof. muon salts 

toother to sin,phfy the structural representation of the compounds of formula (I), the 

(R')p 




will hereinafter be represented by the symbol D. 

Compounds of fom^ula (I) can generally be prepared by reacting an intermediate of 
formu aflDwhereinW' i<;5ici.;foKi^i "'ucrmeaiate ot 

.tor. K ^"""^ ^'■^"P '"^^ ^^^Ple, a halogen 

atom^with an appropriate reagent of formula (m). ^ 



r3 

R"— C-D + H— X— r2 ^ (I) 



(ID W 
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addiUonal rcacdon-ineit solvent is Jui J tT^ OH) acUl as a solvent „„ 
*e presence of a base such IT, '"'^'^ »•» 

sodium bicarbona " ^ull ° '•'-*'"^''-^='°(5" ''I"n<i=c-7-e„e. 

range be^een -70«C and reflux ^mpeT^ ""^ ^-P'-"-' 



3 



generally taown T^^^^ZZ' 1 "T""' """""^ '° ■"«^°'""°«ies 
«n»aUo„ and chron^l^pt "-UUaUon, 



example, C.^wZ' ' "1 " " 

- as. .o/iaTrr :r ^^^^^^^ rxr r r ~* 

groups; and eliminating the stoun K nf .h '^'.«^*5'"'"'f<>"yloxy and the like 

^e cyclization can su haWv tTc^ h k " «"i"e*one of formula (V). 

-dium such as aceti a'd rThe '"^ <'^> 

potassium acetate ' '"^ "ample. 




Depending on tts nature, E can be eliminated using various attlcL ,■ 
procedures. For example when E is an ,mirf « art-known elimmation 

a carboxylic moiety by for in I' 1 .™ " " "ydrolized to 



a carboxylic moiety bv for in,.»n„ n ■ " •>= hydrolized i 

hydrochloHc acid L71Z^::rT:"" r '""^^ "-^"^ ^ Sroup in 
reacted with metcaptoacet aclr a ' '""^^^^^'^ ""^ ^ f""*- 

compound of formula (I, Sa d l/ct "^"""^ ^ 

iiuid vi;. c^aid reaction is convenienflv ^-^r^^^ 

temperatures ranging up to tertux temperature 
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R*-C 



A smable way to prepare intermediates of formula (IV) involves the ,eacd„„ „f 
.«ate Of f„n.„,a (Vl) with sodiun. n.trate or a f notion J drrtv^ :" T 
a^dtc n,edit» s,.h as for example hydrochloric acid in acetic act a d;referiv"" " 
*e same reacdon mixture, fur*er reacting the *us obtained intetme"! w^T 




NaNO' 




be incorporated in th'e coTpounds of^Ju aTl:^^^^^^ -"'^'^ 
process. ^■^8es of the preparation 



For instance, scheme 1 depicts three possible 



ways to prepare compounds of formula (I-a). 
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NC-C— ^ \ 
R H 



(X-a) 




(X-b) 



i- 



NH- 




(X-c) 




deproiection and 
formation of 
6-a2auraciI ring 



a-a) 



Schema [ 




formation of 
6-a2aiiracil ring 



r3 
I 

NC-C— D 

^4 (Xl-a) 



(vm) 




s 

H2N— C— C— D 



(Xl-b) 



I (xn) 

CH 





(K-b) 



a-a) 




formation of 
6-azauracil ring 



a-a) 



Aflm pathway .„volv« .action of the cyano moie.y i„ an intennediace of fonnula 
~ 'Woanude using H.S gas .„ a suitable solvent such as Tr 

ex^ple pyt,d.n= and in the presence of a base such as, for exa„,ple, triethyia 
.hu obtatntng an inte™diate of fonnula (IX-a). This th.oamide can then i^ cy hL 
With an .ntennediate of fonnula (XH, wheretn W is a suitable leaving grou^such aT 
tor exantple, a halogen, e.g. bron,o, in a suitable solvent such as. for exaTple elnol 
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A second pathway to form compounds of formula G-a) involves first the protecting of 
the ammo moiety in an intermediate of formula (VHI) by introducing a suitable 
protective group P such as, for example, an alkylcarbonyl group, using art-known 
protecuon techniques. In the example of P being a alkylcarbonyl group the 
intermediates of formula (VH) can be reacted with the corresponding anhydride of 
fonnula alkyl-C(=0)-0-C(=0)-alkyI in an appropriate solvent such as, for example 
toluene. The thus obtained intermediate of formula (X-a) can then be further reacted 
accordrng to the first pathway described hereinabove. The final step, before formation 
of the 6-azauracil ring can be initiated after having deprotected the amino moiety using 
art-known deprotection techniques. In the example of P being a alkylcarbonyl group 
the mtermediates of fonnula (X-c) may be deprotected by reacting them in a suLl^' 
solvent such as. for example, ethanol, in the presence of an acid such as, for example 
hydrochloric acid. ^ ' 

A third pathway involves first the formation of the 6-azauracil ring as described 
hereinabove but staning from an intermediate of formula (Vm). and subsequently 
reacting the thus fomied intemiediate of formula (Xl-a) witii H,S and furtiier reacting 
the thioamide of formula (Xl-b) with an intermediate of formula (XH) as described in 
the first pathway, to finally form a compound of formula G-a). 

Another interesting subgroup within the present invention ^ those compounds of 
formula Q) wherein -X-R^ is an optionally substituted 1.2,4-oxadia2ol-3-yl moiety said 
compounds being represented by formula a-b-1). TTie optionally substituted 
1.2.4-oxad,azol-3-yl moiety can be incorporated at the same stages of the reaction 
procedure as depicted for the 2-thia2olyl derivatives in scheme 1 . 

For instance analogous to one of the three pathways shown in scheme 1, compounds of 
formula (l-h) can be performed by reacting an intermediate of formula (Vm) as 
depicted in scheme 2. 
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Scheme 7, 



(R')p 

(vm) 



NH2 




o 
II 



11 



w 



NH2 (XIV) 



H2N 



(Xm-a) 



(xni-b) 



,11. 



P— N 

% >-C-D 
N I. 



(I-b) 



formation of 
6-azauracil ring 




In said scheme 2, the cyano group of an intermediate of formula (Vm) is reacted with 
hydroxylamme or a functional derivative thereof in a suitable solvent such as for 
example, methanol, and in the presence of a base such as, for example sodium 
methanolate. The thus formed intermediate of formula (XIH-a) is then reacted with an 
intermediate of formula^(XIV) wherein W is a suitable leaving group such as for 
example, a halogen, e^g. chloro. in an appropriate solvent such as, for example 
dichloromethane. and in the presence of a base, such as, for example. iV.iV-(l. methyl 
ethyDethaneamine. The resulting intermediate of formula (XIH-b) is then cyclized to a 
3-oxad.azolyl derivative of formula (XHI-c). The amino moiety in the intermediates of 
formula (XHI-c) can then be transformed to the 6-a2auracil ring as described above. 

sun another interesting subgroup within the present invenUon are those compounds of 
formula (I) wherein -X-R^ is an optionally substituted l,3,4-oxadia2ol-2-yl moiety said 
compounds bemg represented by formula (I-b-2). 

For instance, compounds of formula (I-b-2) can be prepared as depicted in scheme 3. 
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(XVI-b) 



(XVII) 




H 



O R» 

« l_/=K 



(XVI-c) 




a-b-2) 



The nimle moieQ, in an intennediaK of fonnula (XV) is transformed into a carboxvlic 

r^fluxed ,„ a nuxmre of sulf»c acid and acedc acid in water. TTe carboxvlic acid 
denvafve of fonnula (XVI-a) may .he furfter be reacted with a chlorin^inll ^ . 
as. for example, thiony, chloride. .0 fonn a. acylchloride ^^.TZt^ZZT 

formula (XVH) ,n a suitable solvent such as, for example, dichloromethane and in ,k 

Z d" ' '7 '^•^<^-.^.'ethyl)etha~ t; u? 

fonned tntermedtate of fonnula (XVI-c) may be cyclized .0 a 1 .2.4-oxadiaz™ 2 vl 

*nvat,ve of fonnula (XVI-d) in the pt^ence of phophoryl chi;r;de "a T. p 

intermediates of formu a (XVI-e^ is reHnrr^H f« o„ o • 

v-^ VI c; IS reauced to an anuno grouD usine art lfnn«,r. 

Eduction tech„i,ues such as. for instance, reducing the n.tro gCwiCZen in 

methanol and in the presence of a catalyst such as Raney Nickel. 

a-e 1 1 H ^ ■ "n>P<"'"<ls being represented by fonnula 

a-c-1). Scheme 4 dep.cts a suitable pathway ,0 obtain compounds of fonnula (I-c-l). 
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Scheme 4 
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(Xl-a) 



O R 
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(XVm-a) 
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HjN-C— D 



(XVm-b) 



H 



R^-N — C — D 
R-* 

(I-c-1) 



sad scheme 4, fte cya„„ moiety of an intennediate of fonnula (Xl-a) is hydrolized «, 
Ae conesponding amide using an-known techniques such as. for instance. hydt^Iysis in 
fte pt^encc of^Mc acid and sulfuric acid, n^e d,us fonned amide in the imejediates 

flrrd T ^'"^ -"'"^ Wi-toxyjiodoben.ene or a 

ftmcuonal de,,vat,ve theteof i„ a suitable solvent such as, for example a mixture of water 
and aceton,n,le. He amine derivative of fonnula (XVni-b) can then be ..acted with 
bejjzomazol-I.yloxytris(dimethyI^^^^ phosphonium hexafluotophosphate as described 
m T^^edron letters No.l4 (1975) 1219-1222 to obtain acylated compounds, or with a 
uncttonal denvattve theteof such as. for instance, an isothiocyanate. in an appropriate 
solvent such as, for example, tetrahydtofuran. 

tatermediates of fonnula (Vm) can be prepared as depicted in scheme 5. 



Scheme. S 



N02 




(XK) 



(XX) 



(XV-a) 



W— R-*' 




(XV-b) 



or 



. . (VIII) 

An xntennecliate of fonnula (XIX) and an intennediate of fonnula (XX) may be reacted 

'"^i " ^^e of a ;r 

such as, for example sodium hydroxide, to fonn an intennediate of fonnula (XV-a) 
The nnro moiety in the intennediates of fonnula (XV-a) may either be imn.ed.ately 
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reduced to an amino group using art-known reduction techniaues ,nrh . ^ 
-ducing the nitro group with hydrogen in methanol J:^^^^^^ ^:^' 
such as Ranev Nicltel nr™„r .u ™ presence of a catalyst 

wherein ^ZZ ™ of tommla R^ -w 

wheretn R the same as but other than hydtogen and W is a suitable leaving 
5 gmup such as, for example, a halogen, e.g. iodo. in a suit^le solvent^ t 

example. W^methylfonnamide. and in the presence of a suitable bl tt^K ° f 
example, sodium hydride, before reducing the nitn, moiety. ' 

The compounds of formula (1) can also be converted into each other following 
>0 known procedures of functional gtoup transfonnation such as "oVexlri 
mentioned in PCT/EP9R/n4 1 o i o ^ »u example, those 

hereinafter. i" the experimental par. 

15 IT^T^r""^ """"""'^ ® '^^^ ■» "he corresponding AT oxide 

N-^Mdc form. Satd Ar.ox,dation reaction may genetally be carried out by reacdne th. 
starting material of fonnula (,) with J-phenyl-aKphenylsulfonyDoxaHTTwLt. 

20 " metal or earth alkaline metal perexides eT 

20 ^um perexide potassium petoxide; appropriate organic petoxides m™rife 

zz:'^T ~ -id or haio suizr; 

benzenecarboperoxoic acd. e g. S-chlombenzenecarboperoxoic acid „^v„.,.. 

ents are. for example, water, lower alltanols. e.g. ethanol and the like hvdio 
25 ca*,ns, ..g^toluene. ketones, e.g. 2-butanone, halogenated hydrocar^o^; 

dtchloromethane. and mixtures of such solvents. ""ons, e.g. 

Pure stereochemically isomeric forms of die compounds of formula m™» k k 
by the application of art-known procedures. DiasLeome.^ r^^t^pZL by 
30 physical mediods such as selective crystallization and chn^mato JoWc^H 

counter-cunent distribution, liquid chromatography and thel^r ° 

Some of the compounds of formula (I) and some of the inrermediate, i„ .h- 

35 :r ^'"r ^'-^ ~:irytso^:' ■"" 

n>e.hods su^h as -tiv'-lT^r rri— 

cu.e„t distribution, „„,d chromatography and the „k^ tlTZ::;^~^ 
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obtained from racemic mixtures by first converting said racemic mixtures with suitable 
resolving agents such as. for example, chiral acids, to mixtures of diastereomeiic salts 
or compounds; then physically separating said mixtures of diastereomeric salts or 
compounds by, for example, selective crystallization or chromatographic techniques 
e.g. liquid chromatography and the like methods; and finally converting said separated 
diastereomeric salts or compounds into the conesponding enantiomers. Pure 
stereochemically isomeric forms may also be obtained from the pure stereochemically 
isomeric forms of the appropriate intermediates and starting materials, provided that the 
intervening reactions occur stereospecifically. 

An alternative manner of separating the enantiomeric fonns of the compounds of 
formula (I) and intermediates involves liquid chromatography, in particular liquid 
chromatography using a chiral stationary phase. 

Some of the intermediates and starting materials as used in the reaction procedures 
mentioned hereinabove are known compounds and may be commercially available or 
may be prepared according to art-known procedures. 

IL-5, also known as eosinophil differentiating factor (EDF) or eosinophil colony 
stimulating factor (Eo-CSF), is a major survival and differentiation factor for 
eosinophils and therefore thought to be a key player in eosinophil infiltration into 
Ussues. There is ample evidence that eosinophil influx is an important pathogenic 
event in bronchial asthma and allergic diseases such as, cheilitis, irritable bowel 
disease, eczema, urticaria, vasculitis, vulvitis, winterfeet, atopic dermatitis, pollinosis 
allergic rhmitis and allergic conjunctivitis; and other inflammatory diseases such as 
eosmophilic syndrome, allergic angiitis, eosinophilic fasciitis, eosinophilic pneumonia 
PE syndrome, idiopathic eosinophilia. eosinophilic myalgia, Crohn's disease, 
ulcerative colitis and the like diseases. 

The present compounds also inhibit the production of other chemokines such as 
monocyte chemotactic protein-1 and -3 (MCP-1 andMCP-3). MCP-1 is known to 
attract both T-cells, in which IL-5 production mainly occurs, and monocytes, which are 
known to act synergetically with eosinophils (Carr et al., 1994. Immunology, 91 3652- 
3656). MCP-3 also plays a primary role in allergic inflammation as it is known to 
mobilize and activate basophil and eosinophil leukocytes (Baggiolini et al., 1994, 
Immunology Today, 15(3), 127-133). 

The present compounds have no or little effect on the production of other chemokines 
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such as IL-I, IL.2. D.3. IL^. JJ^. n.10, y-imerfe^n OPN-Y) granulocyte- 
■»«crophag. colony stimulating factor (GM-CSF) indicating the pn=s«„ n,5 
.nhtbitois do not act as broad-spcctram immunosupptessives. 
5 The selecUve chemokine inhibitory effect of d,e present compounds can be 

irrfX' ' ""^ » "uman "^oo^ which the test 

results for IL-5 are presented in the expetimental part hereinafter. /„ v/vo observadon, 
such a^he inhibition of eosinophilia in mouse ear. d,e inhibition of blood t^^tal 

ta^^t T ? """""""^ of eosinophils in guinea-pig ate 

15 TT'P-^sem inhibitors of IL-SproducUon ate orally active compounds. 

TT.e intennedia.es of fonnula (Xl-a) are interesdng intennedia.es. Not only have thev a 
^cular useMness as i„.ennedia.es in Ute ptepatadon of U,e compounds of fltu 
W, they also have valuable pharmacological activity. "oimula 

In View of U,e above phaimacological properties. *e compounds of fonnula (1) can be 
used as a medicine. In particular. d,e ptesem compounds can be used in d,e 
manufacture Of a medicament for .mating eosinophil^lependen. inflamma.ory diseases 
a^^ men.,oned heremabove. mote in particular b„>nchial asftma. a.opic dertml^r 
5 =J'«gic rhmids and allergic conjuncdvids. nmaous, 

to View of ,he u,ili.y of .he compounds of fonnula (I), .hete is provided a method of 
«a«„g w^-blooded animals, including humans, suffering from eosinop^ 
dependent mflammatoo- diseases, in particular b,«nchial asUtma, atopic dertmadUs 
) allergtc rhtmns and allergic conJuncUvids. Said method compdses *e sys.e^ or 
^P^cal administrauon of an effecd ve amount of a compound ^f fonnula ~lde 
o™. phannaceuncally acceptable addition sal. or a possible s.e,eoisomeric fol 
iheteof. to wann-blooded animals, including huraans. ' 

Malr" -"positions for neadng eosinophil-dependen. 

llZd :T ' *erapeutica,ly effective amount of a compound of 

tonnula (I) and a pharmaceuucally accepuble earner or diluent. 

To prepare the phannaceutical compositions of this invention, a therapeutically 
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effective amount of the particular compound, in base form or addition salt form, as the 
active ingredient is combined in intimate admixture with a pharmaceutically acceptable 
carrier, which may take a wide variety of forms depending on the form of preparation 
desired for administration. These pharmaceutical compositions are desirably in unitary 
dosage form suitable, preferably, for systemic administration such as oral, percutaneous, 
or parenteral administration; or topical administration such as via inhalation, a nose 
spray, eye drops or via a cream, gel, shampoo or the like. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical media may be 
employed, such as, for example, water, glycols, oils, alcohols and the like in the case of 
oral liquid preparations such as suspensions, syrups, elixirs and solutions: or solid 
carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and 
the like in the case of powders, pills, capsules and tablets. Because of their ease in 
administration, tablets and capsules represent the most advantageous oral dosage unit 
form, in which case solid pharmaceutical carriers are obviously employed. For 
parenteral compositions, the earner will usually comprise sterile water, at least in large 
part, though other ingredients, for example, to aid solubility, may be included. 
Injectable solutions, for example, may be prepared in which the carrier comprises saline 
solution, glucose solution or a mixture of saline and glucose solution. Injectable 
suspensions may also be prepared in which case appropriate liquid earners, suspending 
agents and the like may be employed. In the compositions suitable for percutaneous 
administration, the carrier optionally comprises a penetration enhancing agent and/or a 
suitable wettable agent, optionally combined with suitable additives of any nature in 
minor proportions, which additives do not cause any significant deleterious effects on 
the skin. Said additives may facilitate the administration to the skin and/or may be 
helpful for preparing the desired compositions. These compositions may be 
administered in various ways, e.g., as a transdermal patch, as a spot-on or as an 
ointment. As appropriate compositions for topical application there may be cited all 
compositions usually employed for topically administering drugs e.g. creams, gellies, 
dressings, shampoos, tinctures, pastes, ointments, salves, powders and the like. 
AppHcation of said compositions may be by aerosol, e.g. with a propellent such as 
mtrogen. carbon dioxide, a freon, or without a propellent such as a pump spray drops 
lotions, or a semisolid such as a thickened composition which can be applied by a swab 
In particular, semisolid compositions such as salves, creams, gellies, ointments and the 
like will conveniently be used. 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage. 
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Dosage umt form as used in the specification and claims herein refers to physically 
dxscete unrts suitable as unitary dosages, each unit containing a predeterLned quLty 

w«h he required pharmaceutical carrier. Examples of such dosage unit forms are 

nlTK; , " ^^P^"^^^' P"^^' P^J^ets, wafer., 

injectable solutions or suspensions, teaspoonftils, tablespoonfuls and the like and 
segregated multiples thereof. 

In order to enhance the solubility and/or the stability of the compounds of formula (1) in 
pharmaceutical compositions, it can be advantageous to employ a-, P- or y-cyclo- 
dexmns or their derivatives. Also co-solvents such as alcohols may improve the 
solubihty and/or the stability of the compounds of formula a) in pharmaceutical 
composuions. In die preparation of aqueous compositions, addition salts of the subject 
compounds are obviously more suitable due to their increased water solubility. 

Appropriate cyclodextrins are a-, p-. y-cyclodextrins or ethers and mixed ether, thereof 

de^Z\T K '""^ ^^^'^^^ °' anhydroglucose units of the cyclo- 

dextnn are substituted with C,.,alkyl. particularly methyl, ethyl or isopropyi e g 

randomly methylated P-CD; hydroxyC,.,alkyl, particularly hydroxyethyl, hy'droxy- 
propy, or hydroxybutyl; carboxyC,.,alkyl. particularly carboxymethy, or carboxy- 
ethyl, Ci.6alkylcarbonyl. particularly acetyl; Ci.6alkyloxycarbonyICi ^alkyl or 

In7^ ' t'T'^f '""""'"'^ carboxymethoxypropyl or carboxyethoxy- 
propyl. C,.6alkylcarbonyIoxyC,.6alkyl, particularly 2-acetyloxypropyl. Especially 

noteworthy as complexants and/or solubilizers are p-CD. randomly methylated p-CD 
2.6-d.methyl-P-CD. 2-hydroxyethyl-p-CD. 2-hydroxyethyl-v-CD. 2-hydroxypropyl-; 
^^^^^^^^^^^^^ and in particular 2-hydroxypropyl-p-CD 

The term mixed ether denotes cyclodextrin derivatives wherein at least two 
cyclodextnn hydroxy groups are etherified with different groups such as. for example 
hydroxypropyl and hydroxyethyl. c;iampie. 

The average molar substitution (M.S.) is used as a measure of the average number of 
moles of alkoxy units per mole of anhydroglucose. The M.S.value can be determined 
by various analytical techniques, preferably, as measured by mass spectrometry the 
M.S. ranges from 0.125 to 10. 

The average substitution degree (D.S.) refers to the average number of substituted 
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hydroxyls per anhydroglucose unit. The D.S. value can be detennined by various 
analytical techniques, preferably, as measured by mass spectrometry, the D S ranees 
from 0.125 to 3. " ^ 

Due to their high degree of selectivity as IL-5 inhibitors, the compounds of formula Q) 
as defined above, are also useful to mark or identify receptors. To this purpose the 
compounds of the present invention need to be labelled, in particular by replacing 
partially or completely, one or more atoms in the molecule by their radioactive 
isotopes. Examples of interesting labelled compounds are those compounds having at 
least one halo which is a radioactive isotope of iodine, bromine or fluorine; or those 
compounds having at least one l IC-atom or tritium atom. 

One particular group consists of those compounds of formula Q) wherein r3 and/or r4 
are a radioactive halogen atom. In principle, any compound of formula (L) containing a 
halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable 
isotope^ Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g 
1. I, ^^I. A J il; radioactive bromides, e.g. 75Br, 76Br, 77Br and SSgr and 
radioactive fluorides, e.g. ISp. The introduction of a radioactive halogen atom can be 
performed by a suitable exchange reaction or by using any one of the procedures as 
described hereinabove to prepare halogen derivatives of formula (I). 

Another interesting form of radiolabelling is by substituting a carbon atom by a 
C-atom or the substitution of a hydrogen atom by a tritium atom. 

Hence, said radiolabelled compounds of formula a) can be used in a process of 
specifically marking receptor sites in biological material. Said process comprises the 
steps of (a) radiolabelling a compound of formula (I), (b) administering this radio- 

1 iH TTk subsequently (c) detecting the emissions 
from the radiolabelled compound. The temi biological material is meam to comprise 
every kind of material which has a biological origin. More in particular this term refers 
to tissue samples, plasma or body fluids but also to animals, specially warm-blooded 
animals, or parts of animals such as organs. 

The radiolabelled compounds of formula (I) are also useful as agents for screening 
Whether a test compound has the ability to occupy or bind to a particular receptor site 
The degree to which a test compound will displace a compound of formula (I) from " 
such a particular receptor site will show the test compound ability as either an agonist 
an antagonist or a mixed agonist/antagonist of said receptor. 
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When used ,n « Wvo assays, a>e .adiolabelled compounds are adnBmste.ed i„ . 

appmp„a.ecomposi«o„,oana™ma>a„dtf,e.ocaU„„ofsa,d„Z^^ItXr . 
■s detected using imaging techniques, such as, for instance. Sin^e P^l^'T 
Computerized TomoeraDhv r<!PPr-^^ ^ « ^ "^"'S^e fnoton Emission 
5 lilte. m this manner Sftr^^!^ , . '^" tomography (PEI, and the 

can be detected a^Ll^™" . " '"'^ 

Ko ana organs contarmng said receptor sites can be visualiiert h„ * 
■magmg techniques mentioned hereinabove. TOs process of imal^ 

admimstering a radio.abe„ed compound of f^^^^l^t Z'^J' 
^ from the radioactive compound also constitutes a paTof the prT. inW""^ 

mg^Kg to 50 mgfltg body weight, in particular from 0 05 me/k» i„ in „ n. 
body weight. A method of treatment may also include admimstelTai ' 
.ngredient on a regimen of between two or four inuUces per day. 



Experim ental p arr 



ltrm7n^r^"±^' T° ^""^ ^sulfoxide. "Rr- stands for 
ethylaceZe^™.. T "^-^'■^'^y"""-^'^. "EtOAc" stands for 

*ylace.a«. DM ^--ds for diisopropylether and -TOT" stands for tetrahydrofuran. 



A. Preparation of th^. int.^,^;. t e cnmp nn.He 
■Examp le A 1 



a) A mixture of 2-chloropropanenitriIe (0 2 moH and 1 ?^.>ki < • 

(0.2 mol) in DM<?o /-^n .^ . ^"'^ ^'^-dichloro-S-mtrobenzene 

VV/.X inoi; in UM!iO (50ml) was added droowise at RT tr, o o^i *• 

DMSO (150ml, while the tempenuuie was TJp^M^w ITT , " 
a. RT for 1 hour, then poured out on ice and acith^ed wi* Hcrr 
filtered off, washed with and taken up in CH a ^ 
washed withHr.H .<r, CH2CI2. TTie organic solution was 

pt^Sr co":!!!^^!'- ^ -n-e residue was 

punnea by column chromatography over silica gel feluenf CH rj 1 u 
The pure fractions were collected anH th , CHaCla/cyclohexane 70/30). 

(40%) of 2 Hi M ^ "^^^ evaporated, yielding 19.5 g 

o; Nan 80% (0.0918 mol) was added portionwise at OX under N flo«, / . • 
intermediate (1) (0.0612 mol) in DMF (lOOml) Thel . ' °' 

N2 flow for 1 hour CH,I (0 0Q.« n '"'^^'^ ""^er 

nour. t-Hji (0.0918 mol) was added droowise at 0°r tk» • . 
stirred at 50°r fnr lo h^.. .u "^upwise at u C. The mixture was 

or..n ' ^" °" extracted with EtOAc The 

orgamc layer was separated, washed with H2O dried filter^H. . 
evaporated yielding J 7 1 c «f 9 < ^- u, ^"'^ ^^s 

(intenn. 2). ' ' ''■'"''°"-«'"-^'^^^^y'-^-^obenzen^ 
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RT ur , K ""^^"'^ ») (0.066 mol) in CH3OH (200ml) was hydroge„a«:d a, 

ZTZt r ' ^'"'^ "'8) as a catalyst After 

uptake of Hj, the catalyst was filteted through oelite, washed with CH3OH and the 

It^Z °'^-^"°-^-«-'«^'-~-<«n>e.hy,benzene- 

aceronitnle (mterm. 3). 

d) Acetic acid anhydride (0.1484 mol) was added dr^pwise at RT to a solution of 
4.anuno-2.6-dichloro-a.a-dimc.hylbenzeneacetonitrile (0.0742 mol) in toluene (200ml) 
^e nnxture was sUrred and „flnxed for 4 hours. The solvent was evaporated and the 
readue was taken up in CH,Cb. n,e organic solution was washed with K,CO, 10% 

T^sT/^' "HI: """'^ ^'"""^ 19.0 g (95%) of 

'V-[3.5-d,chloro-4-<l-cyano-l-methylethyl)phenyl]acetontrile (inteim 4) 
e A nature of intetmediate (4) (0.07 mol) and triethylamine (0.07 mol) in pyridine 
(150ml) was sUrred at 60'C. H,S was bubbled through the mixttne. The minute was 
stmed a. 60OC for 24 hours. H,S was bubbled through the mixmre for another^ 

"''^'^ "P in CH^Cl^ and 

™' "8^'= ^°"«'°" "^h^d "i* HCl 3N and with H,0. dried, filtered 
and the solvem was evaporated. TT,e residue was crystalUzed fiom diethyl ether The 

1 riT^n ,"1'°"' "'^ of iV-(4-tl-(amin„sulfi„y|). 

l-methyIeUiyl]-3,5-dichloiophenyl]acetamide (interm 5) 

ro 2-''«»no-I-phenyIethanone 

h ^ ; . *° ""^ evaporated, yielding 20.0g of N-13 5-di- 

chloro-4-[l-methyl-l.(4.phenyl-2-thiazolyl)ethyl]phenyl)acetamide (ime„n 6 ' 
ICrT °' 1"^""'*^'= <«' mol) in HCl 3N (200ml) and ethanol (300ml) 

was sttned at 60"C for 12 houts. The solvent was evapotated. TTte .esidue was 
b^tfled w,th a concenn^ted NH.OH soluUon and extracted with CH,Ch. The organic 
^yer w^ separated, washed with H.O, dried, fl,ten=d and the solvent was evaporated 

cyclohexane 70/30). The pure fractions wete collected and the solvem was evaporated 
yteldtng 6.5 g (36%) of 3.5-d,ch,oro^-(.-meU,y,- l-(4-pheny,.2-.hiazoly.r 

ethyljbenzeneamine (interm. 7). 

h) A solution of NaNO. (0.017 mol) in a small amount of H,0 was added a, 5'C to a 
;5 ediate (7) (0.017 mol) in acetic acid (50ml) and concentrated HCl 

I hvTcv ""TV'" """^ "^""'^ ^O*" 'o a soluUon of 

ethyl cyanoacetylcart^amate (0.0238 mol) and sodium acetate (62g) in water (700ml) 

The mixture was stitred at 0"C for 45 minutes. The p^cipltate was f.hered off. washed 
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with H2O and centrifuged. The residue was taken un in . ^ 

was washed with H,0, dried filtered andT T ' ^^^^^on 

(84%) Of ethyl CrrS.S-dichlor;' ! ^ TT ^^'^"^ ''^ « 

hydrazono]cyanoacety,carban.atl 

OA mixture ofintennediater8)ro 014^ ^ 

ace* acid (VOn.) was sU J anl ^u " fl T. """"""^ "'"^ ^""^ """> » 

wiU. H.O, dried, filtered an,, J, ™= ^oluUon was washed 

3.5^o,o-,..,Ja.r:rni:Lt^^^^^ 
j) A mixture of intennediate (9) fO 0 1 7i m«n • 

ariw o^^n <.u ui71 mol) m concentrated HCl /"?^™n ^ 

acid (75ml) was stirred and refluxed for 3 houi^ Th.m- '"^ ^^^^^ acetic 
out into HaO. The precipitate was filtered off and poured 

HtOAc. The organic solution d^d ."/r^^; 
yielding 6.8 g (79%) of 2-[3.5-dichloro-4' 1 1^^^^^^ ^' 
Phenyl]-2,3.4.5-tetrahydro-3 5-dioxo 1 2 4 ''^^ ^^^P^^^y^'^-thia^olyDethyl]- 
E..0AA2 ^--^'2,4-tnazine-6-cari,oxylic acid (intenn. 10, 



a) A solution of NaNn^ rn -^z: ^ ik - 

(0.374 mol) was added and the reacr„ , •^"''"'''"'^^''''''^''^^^ 

~ was ^uj::zzzzr^'-' ^ 

washed wid, water, taken i„„ CH r7 h T. was nitered off, 

25 layer was dried, filteted and t e e' . "~ ^= "^anic 

^.A^42-tr3,5-dich,o,.-4<, 11 r r^^^^^^^ "«-5 S (84%, of diethyl 

propanediylldicarbamate (LIT Ur ' '^^ 

t>) A solution of intemiediate (II) f0 2Sm„n ^. 

aceuc acid (lOOO mi) was sti Jd andTfluTe o"r aT r^"^" " 
50 containing ethyl ([2.(3 5-dichloro 4 ,7 ™= '*°=«<'" ""i""^ 

.e.rahyd,o-3,5-dil/, 2 4 t al^v 

such in the next step. -""'■■'-'"•'^aroonyljcarbamate (intenn. 12) was used as 

, -—r » r:r;:rr- r;r r ~ »- -« 

separated organ.c layer was dried, filteted and the solvent 
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evaporated, yielding 111.6 g of 2-[3,5-dichIoro-4-(l-cyano-l.methyIethyI)phenyl]- 
2.3.4.5-tetrahydro-3.5-dioxo-1.2,4-tria2ine-6-carboxyIic acid (intenn 13) 
d) A suspension of intermediate (13) (0.28 mol) in mercaptoacetic acid (250.0 ml) was 
stxrxed for 4 hour, at 100 °C. then allowed to cool to RT and stirred overnight 
~ njixtur. was poured out onto crushed ice and this mixture was extracted with 
CH2CI.. The separated organic layer was dried, filtered and the solvent evaporated 
Toluene was added and azeotroped on the rotary evaporator. The residue was purified 
by short column chromatography over silica gel (eluent: CH2CVCH3OH 98/2) The 

fn'^T^T rr 7"^°""''' The residue was'stixred 
m DIPE, filtered off, washed with DIPE. then dried, yielding 36.8 g (41%) of 2 6-di- 

chIoro-4-(4,5-dihydro-3,5-dioxo-l,2.4-triazin-2(3«)-yl)-a.a-dimethy,benzene- 
acetomtnle. The filtrate was stirred in DIPE and the resulting precipitate was filtered 
off, washed wrth DIPE, and dried, yielding 2.5 g (3%) of 2,6-dichloro-4-(4,5-dihydro- 
3 5-d,oxo-l,2,4-tria2in-2(3^-yl)-a,a-dimethylben2eneacetonitrile (interm 14) 

(0 315°™^" '""TT" '''^ ^>^-bis(l-methy,ethyl)ethanamine 
(0.3 15 mol) m pyndine (500 ml) was stirred and heated to 80°C. H^S was allowed to 

bubble through this solution for 24 hours at 80°C. H,S gas inlet was stopped and the 

nZTff ^^^^ — for 10 minutes. The pr^ipitate was 

fiU^r d off and dned, yielding 23.2 g (64%) of 2,6-dichloro-4-(4.5-dihydro-3,5-dioxo- 
i,^,4j-cca-dimethylbenzeneethanethioamide (interm. 15). 
Example A ? 

a) A .olwion of imermediate (3) (0.1484 mol) and triethylamine (0.15 mol) in pyridine 
(300 ml) was s,.n.d a. 60"C. H.S wa. allowed ,o bubble .tough tt,e mij,. foM 
days. More memylamine (20 mj) was added and .he reaction mixtm. wa. stod for 
24 hours. More trielhylamine (10 ml) was added and H,S was bubbled through .he 
™x.urea.60oc. TKe solven. was evapora.ed. The residue was .aken up into CH.CU 
w,U, a small amoum of CH,OH. The organic soluUon was washed with 3 N HCl and 
prectpitmion resulted. The precipitate was filtered off and was taken up into 
CHaCVCH,OH (9:1). washed with NaHCO,. with water, dried, filteted and the solvem 

14.1 g (37%) of 4-am,„o-2,6-dichloro-a.a-dimed,ylbe„zeneethane.hioamide 

(interm. 16). 

b) A mixture of iniermediate (IS) (0.04271 mol) and 3-amino.2-bromo-l-phenvl- 
propanone (0.043 mol) in cthanol (150 ml) was stirred for 4 hours at 50"C under N3 
atmosphere. The solvent was evaporated and a .0% aqueous K,C03 solution was 
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added and this mixture was extracted with rw r-j n, 

dried, m,^ and me solvent e^^^d Z \ '^'^ '^^ 

.og-^phy over silica ge. (eluen' cH CWc™ """'^ 

^ . ^ ^ciueni. Cil2Cl2/CH30H from 100/0 to Q7n\ tt,^ 

fractions were collected and the solvent was evaporated Th f ^""^ 

Cp3 -r^ n ™^ "-^talUzed from 

methanamine (intenn 17) "^"^y^-^ phenyl-5-thiazole- 

10 



15 



20 



25 



30 



tVZf^l^T'rT.'^'r' i« a n.,„« Of aeeac acid 

w^s adLTd^l J* ^ °' ^^O^ «> 0".4 mo,) in water (5 ml) 

locu uropwise over 15 minutes at 10°C Th<» r^a^ti^^ • ^ 
hour af inor- c^^ reaction mixture was stirred for i 

nour at 10 C. Sodium acetate (0.0475 mol) and diedivlf 1 3 dioxo i ^ 
biscarbamate (0.016 mol) were add.H • ^'^"^y'^^'^-Aoxo-LS-propanediyl). 

was stined for one hour at RT T " "^"^^^"^ ^^^^^ — 

(400 ml) CH,C1 r4^n n Poured into ice- water 

yielding 10? jc. rr; ^^^^^^ -~ 

phen.l.2-thiazVl-:ethX^^^^ 

dicarbamate (interm. 18) y'J^>"^^°"oM.3-dioxo-1.3-propanediyl]. 

sti^ed and rerel't ' ^^^"^^^"^ ™ — was 

dichloro^ n r. rM I " evaporated, yielding ethyl [[2-r3 5 

(interm. 19). '*'°^°-l'2.4-tnazin-6-yl]carbonyl]carbamate 

Hcuro'~ rer ^^^^^^^^ r:: - — 

2-f3.5-dichloi.-4-f l-r5-f(dimethylami° ^^^^^ -s evaporated, yielding 

phenyl]-2.3,4.5-tetrahydro.3.5-dioxo-l 2 4 tZ ^ f ""f -^-^'^^^y^M-n^ethylethyl]- 

y ^.^ dioxo 1.2,4-tna2ine-6-carboxylic acid (intenn. 20) 

Examp lfi AA 
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"on mixture was stirred and reRuxed ovemiphr Th^ .^i 
.esidue was pa„i,ie„ed between CH.CI3 andrater t^^'^^"';- The 

dried, filteted and the solvent was evaporld Thl' h 

was evaporated. The residue was stirred in DIPE. nileied 
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off washed with DIPE, and dried, yielding 3.7 g of (26%) 4-amino-2.6-dichloio-N'- 
nydroxy-a.a-dimethylben2eneethammidamide (interm 21) 

(0 OSst^^ '^'rT^^ ^''^ ^'^-bisCmethylethyDethanamine 
(0 0339 mol) m CH.C1. (190 ml) was stod at 15-C. A solution of 2-chlorobenzoyl 
chlonde (0.0323 mol) in CH.C. (10 ml) was added dn>pwise and the resulting on 

Z^irTT^°"^'°"- organic layer was separaTer 

dne filtered and the solvent was evapox^ted. Toluene was added and azeo Jped on 

rotary evaporator, yielding 13.0 g of [l-amino-2-(4-amino-2,6-dichloropheny,)-2- 
methyIpropyhdenyl]amino 2-chloroben2oate (interm. 22) 
c) A solution of intermediate (22) (0.0323 mol) and ;,-toluenesulfonic acid 
(0.0323 mol) in DMSO (100 ml) was stir^d for 30 minutes at 1500C. The reaction 

nuxture was cooled. Water waq aHH^^ri ^.^h tu.r. - . 

waier was added and this nuxture was extracted with toluene 

The sep^ted organic layer was dried, filtered and the solvent evaporated. TTte res due 
was punfled by shot. colun,n chtomatography over silica gel (eluent: CH.Cy Z 
^.red fiactions were collected and the solvent was evaporated, m concenL was 
o-evaporated w.th EtOAc. yielding 11,7 g „, 3.5-dicMo,o-4-»-(5-(2-ch.orephenyl) 
U.4-oxad.a2ol-3-yl]-l-methylethyI]benzenaniine (intetm 23) 

Z^n^Z (0 0302 mol) and HCl cone. (0.0906 mol) in acetic 

1 h"^ """^ " ^ ("•032 mol) in water (10 ml) 

was added dn,pwise a, 0»C. -n,e reacdon mixmre was stirred for 1 hour a. 0^ A 
powdered mixture of sodium acetate (0.0906 mol) and diethyl(l 3-dioxo-I 3 
P^panediyl,biscarbama«= (0.0332 mol) was added portionwise. 'iTe mixture was 

extcl 1::^,:° f """" ' ^^-^^ ^^-^ «^ -as 

extracted w,th CH.Cla. TTie separated organic layer was dried. Hltered and the solvent 

evaporated yielding diethyl «^-(2-[C3.5Ki,chloro-4-[l-f5-(2.hlorephe„y,)., 2 4 

oxadtazol-3.yl,-l.methylethynphe„yl,hydrazono].1.3-dioxo-1.3-pr„pa„Jyj ■ 
dicarbamate (intemi. 24). F'aieoiyij 

=) A solution of intermediate (24) (0.0302 mol) and sodium acetate (0 0302 mol) in 
aoettc acid (200 ml) was stirred and refluxed for 3 houts. The reaction n^xlrw: 
poured ..ut tnto water and this mixture was extracted with CH.C1.. TTte separated 

Zllr T '-"fc" and 

a^trep d on the rotary evaporator, yielding ethyl C[2-[3.5-dichloro-4-fl-(5-(2-chloro- 

1.2.4-tnazm-6-yl]carbonyl]carbamate (inteim. 25) 

1^200 T"" f"'"^^'"' «' 0302 mol) in HCl 36% (10 ml) and acettc acid 

(zUO ml) was stirred and refliiYf*w nv^t^;rru* -m. 

crushed ice »nH ,h ovemight. The reaction mixture was poured out onto 

crushed ice and this mixture was extracted with CH:C1. The separated organic layer 
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was dried, filtered and the solvent evapo^^ted, yielding 16 3 a of 2 n s w k, 
[5-[2-chloroDhenvl^ i /i j- , / ^ ^ ' 2r[3,5-dichloro-4-ri 



Table 1 




CH 



3 CH3 CI 
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15 



R 



phenyl 

3-fluoro-phenyl 

3-chloro-phenyl 
3-methyI- 
phenyl 

3- thienyl 

2-fluoro-phenyl 

2-methyl- 

phenyl 

4- fluoro-phenyI 
4-pyridinvl 



Examp lft A 
Examp le 

3.5-dioxo-l,2,4-triazin 2nH^ n u , ^^^■f^'^-^'^'^'oro-4-(4.5-dihydro- 

b) Reaction under atmosphere. 2-Methoxyethanami„e (0 0020 n 

solutton of compound (67) (0.001667 mol) in CH,C n .7 ' """" '° ' 

stinedatRT The ''"^^'^ <25 ml) with MgS04 (0.800 g) 

qu,v) added and the reaction mi«u,. was stined oventight. MgSO. 
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phenyl]-,,2.4-«^i„e-3.5(2H.4H)-dio„= (i„,enn. 38) was used J uch in .he 
subsequent reaction step. 

Example A 7 

Itr'"! W O^OS mol) in acetic acid (120 ml) and H^SO, 

r„ T ° »0°Candstodforl.5ho.., The reaction nixtut, ^1 

allowed to coo, to RT and pouted ou, onto cntshed ice. We precipitate w JfZred 
Off. washed. ^s.o,ved in CH3CVCH,OH 90/10, dried, fl, Jd and the so,ve«tI 
e^pora^. ^e tesidue was co-evapo.ted with toluene, yielding 9.1 g ( « 7 

aS^T"" °' <^'> (O O^fi ™°» i" -cetonitrile (1 80 ml) and water 

080 ml) was st,rred at RT. (diace.oxyiodo)benzene (0.029 mol) was added and d,e 

zraufwredt .i^^rTt"'""'- r ~ "'-'^ ^""^ 

wasnea w,th DIPE. The aqueous layer was basified with NaOH 50% and 

Rt'' rrrio"' Tr'T -«hyd,ofuran (5 ml, was stined a. 

^pw^se RT . r' (""O" "■<") in THF (25 ml) was added 

~ and L H """"" ^ ^= 

removea and the residue was di<?<5nlv(»H in nxj r-i j . . 

uc was aissoived in CH2CI2 and washed with H7O The- 

Example AR 

tot'T (O OO'S -CI) in toluene (40 ml) was stirted and heated to 

temperature. Then, the mixture was treated with phosgene sas for 4 h™, 

2Tdir^.^4tr: ™~ ■ r f - 

^2.4.t..a.i„e.3.ZX!r(Ler:r' 
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Examplft AO 

5 with H.O and centrifu..H tT . Precipitate was filtered off. washed 

«2U and centnfuged. The residue was dried, yielding 86.0g (90%) of 

b) Staring from intermediate 43 and using the same reaction procedures as describe, • 
example A2a) through A2c), (±)-2-[4-[2-amino.2-oxo-(2-pyridinytrv^^^ " 
Phenyl]-2,3.4,5-tetrahydro-3 5-dioxo-l 2 4 tri«.i„. ^ ^V'y"^"y»)ethyl]-3.5-dichloio- 
10 prepared. 1.2.4-tnazine-6-carboxylic acid (interm. 44) was 

Example A in 

a) A mixmre "f (±)-2,6-dichIoro.a.m=thyl-4-„im,benzeneacetonitrile (0 1632 • 
— of H.SOVH.O/ac=tic acid (150 mi, „a. s«„«, and reflux!^ f^ /nf I'" ° 
poured o„. „„,o cn«h«, ice and d^s nuxmrc wa. extn..ed 1^!? . 

5 organic laver was dri*.H fiu», ^ j ^'"i '-"2<-l2. The separated 

bv short . solvent evaporated. The residue was purified 

by short column chromatography over silica gel (eluent: CH2CVCH3OH 9^/2) 

Oft;' ^"'^ ^'^^ - evaporated yiei:^^^ f , 

of (±)-2.6-dichloro-a-methyI-4-nitrobenzeneacetic acid (inter™. 45) ^ 

0 reflu;eTr2T""T" '' '''' ^" and 
refluxed for 2 hours. The solvent was evaporated. Toluene was aHH.H , h 

on the rotary evaporator yielding r-.) 2 fi Hi.hi ^^^'^ azeotroped 

chloride (interm. 46) ' (^^-^'^-^^'^'"--"-ethyM^^^^ 



25 



30 



^ludt of°H ''"T"^"'' '"^^ nU) waa added .0 a 

;:rroSs::;t,r^L^^^^ 

one hour at PT w . ^ reaction mixture was stirred for 

re?::::::" t- 'z^ ""^'^ '^^^ 

over .Uca JZI^n^c^^^Z'^t:" T ""-""'"-"^^ 

tu^ 1 2'^i2/v^n3vjn y //j;. rhe desired fractions were coIlert^^H ^^r.^ 

rl-4TJ ' ^'"""^ ' °f fe)-2.6-dich>or„-„. 

mett.yl-4-n,ttobenzeneacet,c acid (be„zoyl)hydrazide (interm. 47) 

apora^o C 7 ^^"^ ^"^^ — <>" *e C 

nXo 1™ ^^^"'^ » '0* aqueous 

rdi^u " r T~ 

iciiiyi cmer, riitered off, washed with diethvl pfh<.r ^ • j • 
vacuo, yielding 20. 1 g (77%) of f-*-) 2 n ^7 ^ h- m . 

gU//o)of(±)-2-[l-(2,6-d.chIoro-4-nitrophenyl)ethyU-5-phenyl- 



3 
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1,3,4-oxodiazole (interm. 48). 

e) A mixture of intennediate (48) (0.023 mol) in CH3OH (150 ml) was hydrogenated 
with palladium on activated charcoal (5%) (2 g) as a catalyst in the presence of 
Uuophene (2 ml). After uptake of hydrogen (3 equiv), the catalyst was filtered off over 
dicalite and the filtrate was evaporated. The residue was crystallized from diethyl ether 
filtered off, washed with diethyl ether and dried, yielding 5 g (65%) of (±)-3 5- 

dichIoro-4-[l-(5-phenyl-l,3,4HDxodiazol-2-yl)ethyl]benzeneamine (interm. 49). 
B. Preparation of fhft fi nal comp nnnHQ 
Example R 1 

a) A mixture of intermediate (10) (0.0133 mol) in mercaptoacetic acid (7ml) was 
stirred at 175°C for 2 hours. The mixture was cooled, poured out into ice water 
basified with K2CO3 and extracted with EtOAc. The organic layer was separated 
washed with H2O, dried, filtered and the solvent was evaporated. The residue waL 
punfied by column chromatography over silica gel (eluent: CH2CI2/CH3OH 99/1) The 
pure fractions were collected and the solvent was evaporated, yielding 2.2g (36%) of 

2-[3,5-dichloro-4-[l-methyl-l-(4-phenyl-2-thiazolyI)ethyl]phenyl].l,2,4-triazine- 
3,5(2//,4^-dione (comp. 1). 

b) A mixture of intermediate (44) (0.00958 mol) in mercaptoacetic acid (30ml) was 
suired at 175«'C for 3 hours and then allowed to cool to RT. CH^Ch and ice was added 
nien K2CO3 10% was added. The organic layer was separated, dried, filtered and the 
solvent was evaporated. The residue was purified by column chromatography over 
sihca gel (eluent: CH2Cb/CH30H 97/3). The pure fractions were collected and the 
solvent was evaporated. The residue was taken up in K2CO3 10%. The mixture was 
washed with CH2CI2 and acidified with HCl 6N. The precipitate was filtered off 
washed with 2-pr«panone and dried, yielding 0.4g of 2-[3.5-dichloro-4-(2-pyridinyl- 

methyl)phenyl]-l,2,4-triazine-3,5(2^,4i/)-dionehydrochloride(l:l);hydrate(ll) 
(comp. 107). 

Example B2 

A solution of intermediate (15) (0.01 1 1 mol) and 2-brx,mo-l-(3-chlorophenyl)-l- 
propanone (0.0121 mol) in ethanol (40 ml) and DMF (40 ml) was stirred for 4 hours at 
80 C. The solvent was evaporated. Toluene was added and azeotroped on the rotary 
evaporator. The crude oil was stirred in CH^Cb, washed with water, dried, filtered and 
the so vent was evaporated. The residue was crystallized from EtOAc. The precipitate 
was filtered off. washed with EtOAc. and dried, yielding 4.3 g (76%) of 2-[3 5-di- 

chloro-4-[l-[4-(3-chlorophenyl)-5-methyl-2-thiazolyl]-l-niethylethyl]phenyli-124- 
tnazine-3,5(2//.4//)-dione (comp. 3). ^ y JP y J i.^,4 



-35- 

Example 

a) A mixture of compound (9) (0.00183 mol) and NaOH IN (0.0055 mol) in CH3OH 
(25 ml) and THF (25 ml) was stirred overnight at RT. The reaction mixture was 
acidified with IN HCl (8 ml), and the product was taken up into EtOAc. The organic 
layer was washed with brine, dried, filtered and the solvent was evaporated The 
residue was crystallized from CH3CN. The precipitate was filtered off. washed with 
DIPE. and dried, yielding 0.8 g (79%) of 2-[l-[2,6-dichloro-4-(4.5-dihydro-3 5-dioxo 

1.2,4-tnazin-2(3/0-yl)phenyl]-l-methylethyl]-4-phenyl-5-thiazoleaceticacid 
(comp. 19). 

b) A mixture of compound (19) (0.00483 mol). l,4'-bipiperidine dihydrochlbride 
(0.0058 mol) and A^-ethyl-A^-(l-methylethyl)-2-propanamine (0.0145 mol) in CH2CI2 
(50 ml) was stirred and cooled to 0°C under N^ atmosphere. N'-(ethylcarbonimidoyI)- 
A^.Ar-dimethyl-1.3-propanediamine monohydrochloride (0.0058 mol) was added at 0°C 
The mixture was allowed to warm to RT. then stirred overnight. Water was added and 
this mixture was exu-acted with CH2CI2/CH3OH (9: 1). The separated organic layer was 
dned. filtered and the solvent evaporated. The residue was purified by column 
chromatography over silica gel (eluent: CH2CI2/CH3OH 92.5/7.5). The desired 
fractions were collected and the solvent was evaporated. The residue was further 
punfied by HPLC over silica gel (eluent: CH2CI2/CH3OH gradient from 100/0 to 90/10 
in 30 nun). The desired fractions were collected and the solvent was evaporated The 
residue was stirred in boiling DIPE, then filtered off and dried, yielding 1.0 g (33%) of 

l-[[2-[l.[2.6-dichloro-4-(4.5-dihydro-3.5-dioxo-1.2,4-triazin-2(3«)-yl)phenyl]-l- 
methylethyl-4-phenyl-5-thiazolyl]acetyl]-(I,4'-dipiperidine)(comp. 24). 
Example B4 

A solution of intermediate (36) (0.00334 mol) in CH2CI2 (20 ml) was stirred at RT 
M/V-bis(l-methylethyl)ethanamine (0.00668 mol) was added. A solution of l-(phenyl 
methyDpiperazine (0.0067 mol) in CH2CI2 (10 ml) was added slowly at O-C The 
reaction mixture was stirred overnight at RT. CH2CI2 was added. Brine was added 
The organic layer was separated, dried, filtered and the solvent was evaporated The 
residue was purified by HPLC over silica gel (eluent: CH2CI2/CH3OH from 100/0 to 
90/10 in 30 minutes). The pure fractions were collected and the solvent was 
evaporated. The residue was stirred in DIPE. filtered off and dried, yielding 0.3 g 
(15%) of l-[[2-[l-[2.6-dichloro-4-(4.5-dihydro-3,5-dioxo-i,2,4-tria2in-2(3H)-yl)- 

phenyl]-l-methylethyl]-4-phenyl-2-thiazolyl]acetyl-4-phenylmethyl)pipera2ine 
(comp. 35). 
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Example B5 

Sodium (0.0067 mol) was dissolved in ethanol (8ml) at 0°C under flow and then 
added dropwise at RT under N2 flow to a stirring solution of compound (25) 
(0.0067 mol) in THF (40ml). The mixture was heated to reflux temperature. NaBH4 
(0.010 mol) was added portionwise. The mixture was stirred for 30 minutes, then 
• cooled to RT, poured out into ice water, acidified with a concentrated HCl solution and 
extracted with CH2CI2. The organic layer was separated, washed with H2O, dried, 
filtered and the solvent was evaporated. The residue was crystallized from ethanol. 
The precipitate was filtered off, washed with DIPE and dried, yielding 3.7g (99%) of 

(±)-2-[3,5-dichloro-4-[l-[5-(hydroxyphenylmethyl)-4-phenyl-2-thiazolyl]-l-methyl- 
ethyl]phenyl]-l,2,4-triazin-3,5(2/f,4/0-dione (comp. 29). 

Example B6 

a) A solution of compound (30) (0.00457 mol) in CH2CI2 (60ml) was stirred at RT 
BBra IM in CH2CI2 (0.0137 mol) was added dropwise. The mixture was stirred and 
refluxed for 16 hours, then treated with CH3OH (15ml) and washed with H2O. The 
organic layer was separated, dried, filtered and the solvent was evaporated, yielding 
2.1g of (84%) 2-[4-[l-[5-(bromomethyl)-4-phenyl-2-thiazolyl]-l-methylethyl]-3,5- 
dichlorophenyl]-l,2,4-triazine-3,5(2H,4H)-dione (comp. 41). 

b) A mixture of compound (41) (0.0018 mol), l-(methoxyethyl)piperazine 
(0.0018 mol) and K2CO3 (0.0036 mol) in CH3CN (50ml) was stirred and refluxed for 
16 hours. The solvent was evaporated and the residue was dissolved in CH2CI2 and 
washed with H2O. The organic layer was dried, filtered and the solvent was 
evaporated. The residue was purified by flash chromatography over silica gel (eluenf 
CH2CI2/CH3OH 99.8/0.2, 99/1 and 95/5). The desired fractions were collected and the 
solvent was evaporated. The residue was stirred in DIPE. The precipitate was filtered 
off, washed and dried, yielding 0.6g (55%) of 2-[3,5-dichloro-4-[l-[5-[[4-(2-methoxy- 

ethyl)-l.pipera2inyl]methyl]-4-phenyl-2-thia2olyl]-l-methylethyl]phenyl]-1.2,4- 
tiiazine-3,5(2//,4//)-dione (comp. 42). 

Example B7 

a) A mixture of compound (49) (0.036 mol) in THF (300 ml) was hydrogenated at 
50°C with Pt/C 5% (3 g) as a catalyst in the presence of thiophene (3 ml). After partial 
uptake of Hz, the catalyst was filtered off and the filtrate was concentrated. The 
residual fraction was hydrogenated again with Pt/C 5% (5 g) as a catalyst. After uptake 
of H2. the catalyst was filtered off and the filtrate was evaporated. The residue was 
purified by HPLC over silica gel (eluent: CH2CI2/CH3OH 98/2). The desired fractions 
were collected and their solvent was evaporated. The residue was stirred in DIPE, 
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Altered Off, washed and dried, yielding 11 g of 2.[4.[l-[5.(3.ao«nophenylM-phe„yI-2 

tfuazolyl]-l.mett,yIethylI-3.5-dichl„mphenyi>l,2,4-«azine.3,5(2WHUo„e 

(comp. 50). 

b) A nuxture of compound (50) (0.0018 mol). acetic acid anhydride (0.0024 xnol) and 
W-dimethyM-pyridinaxnine (0.0021 mol) in CHaCl, (15 ml) was stined for 30 
n^nutes at RT. Mor. CH.CI. was added and the resulting solution was washed with a 
5% aqueous NaHC03 solution, with IN HCl and with water, dried, filtered and the 
solvent was evaporated. The residue was purified by flash column chromatography 
over sihca gel (eluent: CH.Cb/CHaOH 99.8/0.2 up to 98/2). The desix^d ftacTns 
were collected and the solvent was evaporated. The residue was stirred in DIPE 
filtered off and dried, yielding 0.7 g (65%) of /V-[3-[2-[l-[2,6-dichloro-4-(4.5-di;ydro- 
3.5-dIoxo- 1 .2.4-triazin-2(3/^)-yl)phenyl]- 1 -methylethyl]-4-phenyI-5-thiazolyl]phenyll- 
acetamide (comp. 51). y^jpnenyij 

c) A mixture of compound (50) (0.0018 mol) and cyanic acid sodium salt (0 01 17 mol) 
in acetic acid (30 ml) and water (60ml) was stined for two days at 40OC. The solvent 
wasevapo^ted. The residue was taken up into water. Tins mixture was extracted with 
CH3CVCH3OH (90/10). The organic layer was separated, dried, filtered and the 
solvent was evaporated. The residue was dissolved in acetic acid (50 ml) and H^O 
(5ml). The resulting suspension was stirred for 2 hours at eO'C. The solution was 
allowed to cool to RT. then concentrated. The residue was taken up into water then 
«^cted with CH.CI./CH3OH (90/10). The separated organic layer was dried! filtered 

CH CUChZ'ZZT ~ Sel (eluent: 

CH.CI./CH3OH 100/0, 90/10 (30 minutes)). The pure fractions were collected and the 

solvent was evaporated. The residue was stirred in DIPE, filtered off, washed and 

2(3/0-yl)phenyl]-l-methylethyl]-4-phenyl-5-thiazolyI]phenyI]urea(comp.54) 

?0 OOlTmon • ° rTo on '''' ■ ^'^-^-(1- WDethanamine 

(0 0013 mol) m CH.Cl. (20 ml) was stirred and cooled to 0-5°C. A solution of 

sulfamoyi chloride (0.0013 mol) in CH.Cl, (10 ml) was added dropwise at O^C The 
reaction mixture was stirred for another 2 hours and H,0 (20 ml) was added The 
separated organiclayer was dried, filtered and the solvent was evaporated. The residue 

CH30P^CH3CN 67.5/25/7.5; after 10 minutes 0/50/50). The pure fractions were 
collected and the solvent was evaporated. The residue was stirred in DIPE The 
palpitate was filtered off, washed and dried, yielding 0.3 g of /V-[3-[2-[l-r2 6-di- 

chIoro-4-(4.5-dihydro-3.5-dioxo-1.2.4-triazin-2(3H)-yl)phenyl-l-methylethylM- 
phenyl-5-thiazolyl]phenyl]sulfamide (comp. 60). 



-38- 



e) A mixture of compound (50) (0.00227 mol) and D-glucose (0.750 g) in ethanol 
(50 ml) and DMF (25 ml) was stirred overnight at 100°C under N2 atmosphere. More 
D-glucose (0.200 g) was added and the reaction mixture was stirred for 3 hours at 
100°C. The solvent was evaporated. The residue was purified by HPLC (eluent: (0.5% 
ammonium acetate in H2O)/ CH3OH/CH3CN 40/30/30). The desired fractions were 
collected and the solvent was evaporated. CH3CN was added to the oil and 
precipitation resulted. The residues were repurified by column chromatography over 
silica gel (eluent: CH2CI2/CH3OH from 90/10 to 0/100). The desired fractions were 
collected and the solvent was evaporated. The residue was stirred in DIPE, filtered off, 
dried, yielding 0.5 g (31%) of (a+ P)-2-[3,5-dichloro-4-[l-[5-[3-[[tetrahydro-3,4,5- 

trihydroxy-6-(hydroxymethyl)-2//-pyran-2-yl]amino]phenyI]-4-phenyl-2-thiazolyl]-l- 
methylethyl]phenyl]-l,2,4-triazine-3.5(2//,4^0-dione 2-propanolate(l : 1) (comp. 64). 

Example B8 

a) A solution of compound (55) (0.0137 mol) in acetic acid (90 ml) was stirred at RT. 
HBr 48% (75 ml) was added and the reaction mixture was stirred overnight at 90°C, 
then for 7 days at 100°C. More HBr 48% (20 ml) was added and the resulting reaction 
mixture was poured out into water (600 ml). This mixture was extracted with 
CH2CI2/CH3OH 95/5. The precipitate was filtered off from the organic and aqueous 
layer. The solid was stirred in boiling CH3CN, then cooled to RT. The precipitate was 
filtered off and dried, washed with DIPE and dried. The product was stirred in 
CH2CI2/CH3OH 90/10 (100 ml) and a saturated aqueous NaHCOj solution (50 ml), 
filtered off, washed with water, then with CH2CI2/CH3OH 90/10, and dried, yielding 

4.4 g of 2-[3,5-dichloro-4-[l-[5-(3-hydroxyphenyl)-4-phenyI-2-thia2olyl]-l-methyl- 
ethyl]phenyl]-l,2,4-triazine-3,5(2//,4//)-dione (comp. 58). 

b) A mixture of compound (58) (0.00363 mol) andM/V-bis(l-methylethyl)ethanamine 
(0.00718 mol) in CH2CI2 (40 ml) was stirred at 0-5°C under N2 atmosphere. A mixture 
of sulfamoyl chloride (0.00508 mol) in CH2CI2, (20 ml) was added in one portion. The 
resulting reaction mixture was stirred for 1 hour at 0°C, then stirred overnight at RT. 
More sulfamoyl chloride (0.3 g) was added and the reaction mixture was stirred for 2 
hours at 40°C, then stirred further overnight. Water was added. CH2CI2/CH3OH 95/5 
was added and the layers were separated. The organic layer was separated, washed 
with water, dried, filtered and the solvent was evaporated. The residue was purified by 
HPLC over silica gel (eluent: CH2CI2/CH3OH 100/0 to 97/3 over 30 minutes), then 
over RP-18 BDS (eluent: (0.5% ammonium acetate in H20)/CH30H/CH3CN 36/32/32, 
then 8/46/46 and finally 0/0/100). The desired fractions were collected and the solvent 
was evaporated, yielding 0.5 g of 3-[2-[l-[2,6-dichloro-4-(4,5-dihydro-3,5-dioxo-l,2,4- 



10 



15 



9 



m 



Examp le PQ 

a) A solution of intermedia^ (37) (0.0163 mol) in 1,4-dioxane (125 ml) was sfined a, 
L T' ^^«'»"«'='"°')"-«ddcdpor,ionwise. Mon= NaBH. (0.0264 

HCI IN (80 mi) was added drepwise dU a pH of about 4. The n«x«ae was poured out 
■nto wat« (200 ml) and extracted wid, CH^Cl. Ute organic layer was washed witf, 
water, dned, filtered and the solvent was evaporated. Ute residue was purified by flash 

r„ To^^T^"''' '""'"'^ CH^ WCHjOH 99/1 , then 98/2 and 

finally 95/5). The desired fractions were collected and the solvent was evaporated 
■me residue was co-evaporated with EtOAc, then crystalliEed from CHjCN TTte ' 
precpuate was filtered off, washed with DIPE and dried, yielding 5.0 g of 2-13 5 

ethyl]phenyl)-lA4-tria2ine-3.5(2H.4H)-dione (comp 59) 

m "^""^ P"""'""'^' '° ' of compound (59) 

Lrto J^C 7 """^ ^-""^ ' re- 

heated to 50 C and sttned ovemight at 50"C. The reaction mixm,^ was cooled, filtered 

over droa^rte and the filtrate was evaporated, yielding 3-C2.[l.[2.6-dichlo,o-4-(4 5- 

<thydro-3^-dioxo.IA4-tria^in-2(3A0-yl,phenyl]-l-methylethyl]-4-(2-chl„r„phenyl)-5- 
thiazolyljbenzaldehyde (comp. 67). ^ f '"y) :> 

c) A mixture of intermediate (38) (0.000305 mol) and NaB(OAc),H (0.000458 mol) in 
l,2-d,chloroethane (3.0 ml) was stin^d at RT under N, atmosphere. Acetic acid 
aO ml was added dropwise and the reaction mixture was stirred over the weekend at 

Examp le RIO 

A solution of intermediate (37) (0.00407 mol) in CHaCb (40 ml) was stiired at RT 
under N^ atmosphere. A solution of 2-methoxyethanamine (0.0122 mol) in CH^CI, (15 
n.1) was added dropwise and the reaction mixture was sti^ed oven^ight at RT. Water 
(100 ml) was added. CH.Ch/CHaOH 95/5 (100 ml) was added and the biphasic 
nuxture was acidified to a pH of about 5 with IN HCI. The organic layer was 
separated, washed with water, dried, filtered and the solvent was evaporated then co- 
evaporated With EtOAc. The residue was stirred in boiling 2-methoxy-2-methyl- 
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propane, then cooled to RT, filtered off. washed and dried. This fraction was taken up 
into CH2CI2/CH3OH 90/10, washed with half-saturated NaHCOa solution, with IN 
HCl, with water, tiien dried, filtered and the solvent was evaporated, then co- 
evaporated witii EtOAc. The residue was stirred in boiling 2-methoxy-2-meUiyl- 
piopane. filtered off while still hot and the filtrate was evaporated. The residue was 
dned. yielding 0.7 g of 3-[2-[l-[2.6-dichloro-4-(4.5-dihydro-3,5-dioxo-l,2,4-tiiazin- 

2(3fl)-yl)phenyl]-l-methylethyl-4-(2-chlorophenyl)-5-thiazolyl]-A^-(2-methoxyethyl)- 
benzamide (comp. 63). 

Example B 1 1 

NH3 25% (40 ml) was stirred at 0°C. A solution of intermediate 37 (0.00407 mol) in 
1,4-dioxane (20 ml) was added dropwise and the resulting reaction mixture was stirred 
overnight at RT. Concenti-ated HCl (35 ml) was added dropwise at OX. Water 
(100 ml) was added and this mixture was exti-acted with CH2CI2/CH3OH 95/5 
(150 ml). The separated organic layer was washed with water, dried, filtered and the 
solvent evaporated. EtOAc was added and azeotroped on die rotary evaporator The 
residue was crystallized from 2-propanol. The precipitate was filtered off. washed with 
2-propanol and DIPE. and dried, yielding 0.8 g (33%) of 3-[2-[l-[3.5-dichloro-4-(4 5- 

dihydro-3.5-dioxo-1.2.4-triazin-2(3//)-yl)phenyl]-l-methyleUiyl]-4-(2-chlorophenyl)-5- 
thiazolyljbenzamide (comp. 62). 

Example B 1 7, 

A mixture of intermediate (41) (0.0025 mol) in H2O (30 ml) was stirred at RT and 
NaOH 10% (15 ml) was added. The reaction mixture was stirred at 100°C for 45 
minutes and acidified at RT with IN HCl. The precipitate was filtered off, washed 
with H2O and dried, yielding 0.5 g of A^-[l-[2,6-dichloro-4-(4.5-dihydro-3.5-dioxo- 
1.2,4-triazin-2(3/:0-yl]phenyl]-l-methyIethyl]thiourea (comp. 99). 
Example B 1 3 

A solution of 3-pyridinecarboxyiic acid (0.003 mol) and triethyl amine (0.003 mol) in 
CH3CN (30 ml) was stirred at RT. benzotriazol-l-yloxytris(dimethylamino) 
phosphonium hexafluorophosphate (0.003 mol) was added portionwise and the mixture 
was Stirred for 45 minutes. Intermediate 40 (0.003 mol) was added and the resulting 
reaction mixture was stirred overnight. The solvent was evaporated. The residue was 
punfied by flash column chromatography over silica gel (eluent: CH2CI2/CH3OH 
99.5/0.5 up to 97.5/2.5). The desired fractions were collected and the solvent was 
evaporated. The residue was stirred in CH.Cb. filtered off. washed and dried, yielding 

0.4gofAr-[l-[2.6-dichloro-4-(4,5-dihydro-3.5-dioxo-1.2,4-triazin-2(3«)-yl)phenyl-l- 
methylethyl]-3-pyridinecarboxamide fcomp. 101). 
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Example R14 

A mixture of compound (56) (0.00407 mol) in CH.Cl.. p.a. (30 ml) was stirred at RT 
under N. flow. l.r-carbonylbis-l//-imidazole (0.00407 mol) was added portionwise 
and the reaction mixture was stirred at RT for 20 minutes. More l.r-carbonylbis-1^ 
iimda^ole (0.00086 mol) was added and the reaction mixture was sUrxed fur^er at RT 
for 30 minutes. A solution of 1-methylpiperazine (0.0122 mol) in CH.CI3 (10 ml) was 
added <i-opwrse and the reaction mixture was stined at RT for 1 hour. CH3CVCH3OH 
80/20 (50 ml) was added. The organic layer was washed with a half-saturated NaCl 
solution, separated, dried, filtered, and the solvent was evaporated and then co 
evaporated with EtOAc. The residue was purified by flash column chromatography 
over sihca gel (eluent: CH2CI2/CH3OH 99.5/0.5, 97/3 and 90/10). The desired 
fictions were collected, and the solvent was evaporated and then co-evaporated with 
EtOAc. The residue was crystallized from 2-propanoI. The precipitate was filtered off 
washed with DIPE and dried, yielding 0.7 g (25 %) of l-[3-[2-[l-[2.6-dichloro-4-(4 5- ' 
chhydro-^-dioxo-l,2.4-triazin-2(3/0-yl)phenyl]-l-m^^^^^^^ 
thiazolyl]benzoyl]-4-methylpiperazine (comp. 61). 

Example R 1 ^ 

a) A solution of intermediate (42) (0.0009 mol) in THF (20 ml) was stirred at RT under 
N2 atmosphere. A solution of l-(phenylmethyl)piperazine (0.0009 mol) in THF (5 ml^ 
was added dropwise. The reaction mixture was stirred overnight at RT. The solvent 
was evaporated, yielding A^-[3-[2-[l-[2,6-dichloro-4-(4.5-dihydro-3,5-dioxo-l 2 4- 

tna2.n-2(3/0-yl)phenyl]-l-methylethyl]-4-phenyl-5-thiazoIyl]phenyl]-4.(phenyl- 
methyI)-l-piperazinecarboxamide (comp. 70). 

b) 1-chloroethyl chloroformate (0.001 17 mol) was added slowly to a solution of 

wTZd TT""" '"^^ ^" ''''''''' "^^^^ " -^--e 

was stined for 90 minutes at 0°C. The solvent was evaporated arid the residue was 
dissolved in methanol (30 ml). The mixture was stirred and refluxed for 1 hour The 
solvent was evaporated. The residue was purified by flash column chromatography 
over sUica gel (eluent: CH.Ch/CH30H 97.5/2.5). The desired fractions were coUected 
and the solvent was evaporated. The residue was further purified by HPLC over RP 18 

$!mn?'"rj°f "^^^^^""^ ^'^'^'^ HaO)/CH30H/CH3CN; gradient from 
36/32/32 to 8/46/46 in 24 minutes and then to 0/0/100 in 32 minutes) The pure 
fractions were collected and the solvem was evaporated. The residue was stirred in 
Dn>E. ftltered off, washed and dried, yielding 0.1 g of Ar-[3-[2-[l-[2,6-dichloro-4-(4 5- 
dj^.ydro-.5.d,oxo-1.2.4-triazin-2(3/0-yl)phenyl]-l-methy^ 
phenyl]- l-piperazmecarboxamide monohydrate (comp. 71). 



m 
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Example Rifi 

a) A mixture of compound (87) (0.0011 mol), l-bromo-2.5-pyiroUnedione 

(0 0011 mol) and dibenzoyi peroxide (catalytic quantity) in CCU (30 ml) was stirred 
and refluxed for 3 hours. The mixture was allowed to cool to RT. The mixture was 
filtered over dicalite and the filtrate contained 2-[4-[l-[5-[2-(bromomethyl)phenyl]- 

1.2.4K>xadiazol-3-yl]-l-methylethyl]-3,5-dichlorophenyl]-1.2,4-triazine-3.5(2^4/0^ 
dione (comp 95). . v , «^ 

b) A solution of compound (95) (0.0011 mol) in CCU (30 ml) was stirred at RT 

I- Methylpiperazine (0.0033 mol) was added dropwise and the resulting reaction" 
mixture was stirred and refluxed for 1 hour. The solvent was evaporated and the crude 
residue was filtered over dicalite (eluent: CH2CI2/CH3OH 97/3, 95/5 and 85/15) The 
desired fractions were collected and the solvent was evaporated. The residue was 
dissolved m 2-propanoI and converted into the HCl salt (1:3) with HCl/2-propanol 
The precipitate was filtered off. washed, and dried, yielding 0.3 g of 2-[3,5-dichloro-4- 

II- methyI-l-[5-[2-[(4-methyl-l-piperazinyI)methyl]phenyl]-l,2,4-oxadiazol-3- 
yl]ethyl]phenyl]-l,2,4-triazine-3,5(2//,4/0-dione trihydrochloride (comp. 94). 
Example R 17 

a) A mixture of compound (74) (0.0049 mol) in CH3OH (100ml) and THF (30ml) was 
hydrogenated at RT under a 3 bar pressure for 3 hour, with Raney Nickel (2 5g) as a 
ca^lyst. After uptake of H,. the catalyst was filtered through celite, washed with 
CH3OH and THF and the filtrate was evaporated. The residue (1.5g) was purified by 
column chromatography over silica gel (eluent: CH2CI2/CH3OH 97/3) The pure 
fractions were collected and the solvent was evaporated, yielding 1.3g (53%) of 

2-[4-[l-[4-(5-amino-2-thienyl)-2-thia2oIyI]-l-methylethyl]-3,5-dichlorophenyI]-124- 
tnazine-3,5(2//.4//)-dione (comp. 80). f . J' J . 

b) Methanesulfonyl chloride (0.0044 mol) was added dropwise at lO^C under flow 
to a solution of compound (80) (0.00208 mol) and MiV-bis(l-methylethyl)ethanamine 
(0.0062 mol) in CH^Cb (20ml). The mixmre was stirred at RT for 12 hours then 
poured out into H^O and decanted. The organic layer was washed with H^o', dried 
filtered and the solvent was evaporated. The residue was purified by column chromato- 
graphy over silica gel (eluent: CH2Cb/CH30H 98/2). The pure fractions were collected 
and the solvent was evaporated. The residue was c^stailized from 2-propanone and 
diethyl ether. The precipitate was filtered off and dried, yielding 0.2g (18%) of 

A^-[5-[2-[l-[2.6-dichloro-4-(4,5-dihydro-3,5-dioxo-1.2,4-triazine-2(3/0-yl)phenyl]-l- 

methyIethyl]-4-thiazolyl]-2-thienyl]-A.-(^ethylsulfonyl)methanesulfonamide 
(comp. 81). 
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The following tables list compounds of formula (1) which 
one of the above examples. 
Table 2 



were prepared analogous to 



lla 



lib 




N* 



21 



22 



B.3b 



phenyl 
phenyl 

3- chlorophenyl 
2-chlorophenyl 

2- thienyI 
phenyl 

4- pyridinyl 

3- chlorophenyl 
phenyl 

phenyl 

2-fluorophenyl 

4- bromophenyl 

2,6-difluorophenyl 
phenyl 

2- fluorophenyl 
phenyl 

3- fluorophenyl 

2,4-difluorophenyl 
phenyl 

phenyl 



B.3b phenyl 

B.3b I phenyl 

phenyl 
phenyl 



phenyl 

2-methoxyphenyl 
2-chlorophenvl 



H 

(CH3)2N-CH2- 
CH3 
H 
H 

C2H5-O-CO- 

H 

H 

C2H5-O-CO-CH2- 

CH3 

H 

H 

H 

4-morpholinyl 
CH3 

l-methyl-4.piperazinyl 

CH3 

H 

HOOC-CH2- 

4-morpholinyl-CO-CH2- 

o 



Salt / meltin g point 
mp. 120*^0 
HC1(1:1) 



mp. 188°C 
mp. 203°C 



mp. MS^'C 



HO- 



o 

II 

N— C— CHj- 



phenyl 



N- 



phenyl-CO 
H 

CH3 
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>. No.| Ex. No. R'" 



28 
29 
30 
31 
32 
33 
34 

35 

36 

37 
38 
39 
40 
41 
42 

43 
44 
45 
46 

47 

48 
49 
50 
51 



B.2 
B.5 
B.2 
B.2 
B.2 
B.2 
B.2 

B.4 



B.2 

B.2 

B.2 

B.2 

B.6a 

B.6b 

B.2 
B.2 
B.2 
B.2 

B.6b 

B.2 
B.2 
B.7a 
B.7b 



3-fluorophenyI 
phenyl 
phenyl 
CH, 

2-chlorpphenyl 
phenyl 

2-fluorophenyl 
phenyl 



B.3b phenyl 



3-chlorophenyl 

2-methylphenyl 
phenyl 

2-methylphenyl 

phenyl 

phenyl 

phenyl 

t-(CH,OCH,)phenyi 
phenyl 

2-chlorophenyl 
phenyl 

4-phenylphenyl- 
phenyl 
phenyl 
phenyl 



52 B.6b J phenyl 



53 


B.6b 


1 phenyl 


54 


B.7c 


phenyl 


55 


B.2 


1 phenyl 


56 


B.2 


J 2-chIorophenyl 


57 


B.2 


2-chlorophenyl 


58 


B.8a 


phenyl 


59 


B.9a 


2-chlorophenyl 


60 


1 B.7d 


1 phenyl 




Salt / melting point 



2C— ^N-O-CH] 



CH3 — N 



-C— CH2" 



phenyl 
phenyl 

l-(CH3-CO)-4-piperidinyl. 
H 

Br-CH2- 

H3CO— (CHzh— N 



mp. 225°C 



,1^— CH2- 



phenylmethyl 
CH3- 

2-phenylethyl 
HCO- 



.N— CH, 



HC1(1:2);H20(1:1 




C2H5- 

3-(N02)-phenyI 
3-(NH2)-phenyl 
3-(CH3-CO-NH)-phenyl 

CH3 — N j—s—CHj" 

CH3 

N— CH2— 

3-(H2N-CO-NH)-phenyl- 

3-methoxyphenyl 

3-HOOC-phenyl 

3-CN-phenyl 

3-OH-phenyl 

3-(HO-CH2)-phenyl- 

3-(NH2-S02-NH)-phenvl 




acetate (1:2) 



acetate (2: 1 ) 



mp. 266°C 



-45- 



^o. No. I Ex. No, I R"^ 



lib 



61 



64 



B.14 j 2-chIorophenyl 



62 I B.ll J 2-chlorophenyl 

63 I B.IO I 2-chlorophenyl 



B.7e 



65 


B.2 


66 


B.8b 


67 


B.9b 


68 


B.9e 


69 


B.9c 


70 


B.15a 



71 


B.15b 


72 


B.2 


73 


B.2 


74 


B.2 


75 


B.2 


' 76 


B.2 


77 


B.2 


78 


B.2 


79 


B.2 


80 


B.17a 


81 


B.17b 


82 


B.2 


83 


B.2 


84 


B.2 


85 


B.2 



phenyl 

2-chIorophenyl 
phenyl 

2-chlorophenyl 
2-chlorophenyl 

2-chlorophenyl 
phenyl 



phenyl 



3-thienyl 

5-chIoro-2-thienyl 
5-nitro-2-thienyI 
3-methyl.2-thienyl 
5-methyl-2-thienyl 
5-bronio-2-thienyl 
5"Cyano-2-thienyl 
3-benzo[b]thienyl 
5-anriino-2-thienyl 

3-pyridinyI 
2-furanyl 

5-(2-thienyl)-2-thienyl 
SO2-CH3 

N — SO2-CH3 



CHj — N 



SaU/melting pomt 



3-(H2N-CO).phenyl- 

o 

H 

3-[(CH3)2-CH-0-CO]phenyl| 
3-(NH2-S02-O)phenyl 
3-HCO-phenyl 

-(CH30C2H5-NH-CH2)-phenyl I HCI (11) 



2-propanolate(l:I) 



H 
H 
H 
H 
H 
H 
H 
H 
H 

H 

H 
H 
H 

H 



H,0(1:1) 

mp. 115°C 
mp. 220"'C 
mp. 235''C 

mp. ncc 

mp. 160°C 
mp. 192''C 
mp. 230°C 
mp. 15 rc 



mp. 226°C 

mp. 165«>C 
mp. 110°C 
mp. 126''C 

mp. 225 °C 
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110 

111 
112 



113 



B.2 



114 B.2 



115 B.2 



116 


B.19a 


117 


B.19b 


118 


B.2 


119 


B.2 


120 


B.19b 


121 


B.3a 


1 122 


1 B.2 


T§ble 3 






B.2 

B.16a J 2-niethyl-5-thienyl 
B.2 




R 



lib 



H 

Br 
H 



H 



H 



phenyl 
phenyl 
2-thienyI 

2-thienyI 
2-thienyl 
2-thienyl 
ihenvl 



H 



1 , 1 -dimethylethoxycarbonyl 
carboxyl 

ethoxycarbonylmethyl 

1 4 -dimethylethoxycarbonyl 
carboxyl 

carboxylmethyl 

1 -meth ylethoxycarbcn vl 



lla 



Co. No. 


Ex. No. 


86 


B.la 


87 


B.la 


88 


B.la 


89 


B.la 


90 


B.la 


91 


B.la 


92 


B.la 


93 


B.la 


94 


B.16b 




R'" 

2-fluorophenyI 

2-methyIphenyl 

phenyl 

2- chlorophenyI 

3- fluorophenyl 
3-methylphenyl 

2- thienyI 

3- chIorophenyi 



CH3— N 



N-CH 



Salt / meltinp point 

mp. >250°G 
mp. 186**C 
mp. 250°C 



mp. 130°C 
H20(l:l) 

mp. 223°C 



mp. >250°C 



mp. 230°C 
mp. 126°C 
mp. 80°C 
mp. >250'*C 
mp. 192°C 
mp. 22S^C 



Salt / melting point 



HC1(1:3) 
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•.No. 



141 



142 



143 



147 



148 



149 



154 



Ex. No. 



B.2 



B.16 



B.16 



B16 



B.16 



B.16 



B.6 



R 



lU 



H3C 



N— CH2- 



H3CO— (CH2)2— N-.CH2^^^1 
H3CO-(CH2)2 IT^ 

HjC — C — O— C — N H^CHj 



Salt / melting point 



HC1(1:1); H20(l:2) 



HC1(1:1);H20(1:1) 



3-fluoro-2-methylphenyl 
5-carboxyl-2-pyridinyl 

5-(methoxycarbonyl)-2-pyridinyl | mp. 238°C 

t/ \ NH 



o 

C2H5-o-4-k:h2-/^n^H2-^^ 

2-niethyl-3-pyridinyl 

2,4.dimethyl-3-pyridinyl 
4-piperidinyl 

2-trifluoromethylphenyl 
p 



2-(hydroxymethyl)phenyl 
2-carboxylphenyl 

2-(ethoxycarbony 1 )pheny 1 
2-(carboxvlmethvnnhftnvl 



H20(l:l) 



CHzClzd.l) 
HCld.l) 



Table 4 



H 
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:o- No. I E x. No 
109 I B.la 



159 



B.18 



160 



B.2 



161 



B.2 



162 



163 



B.20 



164 



B.24 



B.20 




CI 



CI 



N N 



_Salt / meltint^ nntnf I 



n^. 182°C 



mp. 190*^0 



mp. 150°C 



mp, 188°C 



mp. 292**C 



Human whole blood stimulation 

a2TuTenr/ T ''''''' '"^^ h^Parinized syringes 

a^5 U hepann/ml). Blood samples were three-fold diluted in RMPI 

(Life Technologies, Belgium) supplemented with 9 miv^ t , 
penicillin and lon ..a/ 7 . PP'^"^ented with 2 mM L-glutamine, 100 U/ml 

multidisc plls ^od ''T'^'^'''^ ^--^^-ed m 24-well 

lai^c plates. Blood samples were preincubated (60 minutes at ^7°r^ ■ 

humidified 6% CO,-atmosphere with 100 ^ of dru. solvTnt rr , ' 

" m or orug solvent (final concentration 0.02% 



um 
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10 



dimethylsulfoxide in RPMI 1640) or with 100 nl of an appropriate dose of test 
compound before being stimulated by the addition of 100 m of phytohemagglutinin 
HA17 (Murex. UK) at a final concentration of 2 ng/ml. After 48 hours, cell-free 
supernatant fluids were collected by centrifugation and stored at -70°C until tested for 
the presence of IL-5. 

IL-5 measurements 

IL-5 measurements were conducted as described in Van Wauwe et al. (1996, Inflamra 
Res, 45, 357-363) on page 358 using ELISA. 

Table 6 lists thj percentage inhibition of IL-5 production (column "% inh") at a test 
dose of 1 X 10-*^ M, or in case the percentage inhibition is marked with an "*" 1 x 10"^ 
M, for the compounds of the present invention. 
Table 6^ 



Co. No 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



%inh. 



90.5 
92 
92 
94 
90 
94 
88 
85 
88 
85 

88 

70 

75 

78 

81 

57 

94 

91 

13 

80 

52 

18 

91 

32 

79 



Co. No. % inh. 



Co. No. % inh. 



26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 



84 
77 
83 
71 
93 
87 
91 
90 
93 
63 
9 

92 
93 
72 
89 
26 
86 
81 
85 
44 
6 
58 
95 
91 
73 



52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

6? 

71 

72 

73 

74 

75 

76 

77 

78 

79 



45 

22 

61 

92 

-4 

85 

84 

82 

28 

29 

53 

38 

86 

36 

53 

45 

27 

84 

84 

76 

91 

75 

84 

79 

75 



Co. No. 


% inh. 1 


81 


34 


82 


85 


83 


78 


84 


14 


85 


33 


86 


88 


87 


89 


88 


94 


89 


84 


90 


91 


91 


81 


92 


80 


93 


84 


94 


34 


96 


82 


97 


90 


98 


58 


100 


15 


101 


19 


102 


8.5* 


103 


60 


104 


73 


105 


58.5 


106 


3 


107 


14 1 
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D. Compo sition examp l/.c 

•nie following fonnulations exemplify typical phannaceutical compositions suitable f 

"fo^l 'ZrT!^' " ^'^^^^ ^^-P'- - - --pound of 

fonnula a) or a phannaceutically acceptable addition salt thereof. 

Example f> 1 : fiim-^naf^H t^Hpf^ 
Steparation.of tablet core 

mercafier humidified wiih a solution of sodium dodecvl sulfate f5.l»nH i ■ , 
P>™Hdo„e (10 in about 200 m, of wate. TT,e we, llTZlZ jt::^ d 
and steved again. Then the,, was added microcrystai.L ce„u,ose rOO^^ 
hydrogenated vegeuble oil (15 g). The whole was mixed well and comp^sed into 
«^.^g.ving ,0.000 .ablet., each compHsing 10 mg of the active ing™ 

To a solution of methyl cellulose (10 g) in denatured ethanol (75 ml) the,, was h 
so u„o„ Of ethyl cellulose (5 g) i„ CH.C1, (150 ml). ^en .he.L: ad^d c^^^^^^^^^^ 

nioromethane (75 ml). The latter solution was added to the former u 

With .he r rrri: r.i::r ~ '^"^ — 
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Exampli^ r. ■; : 2% ,r^^,, ^^^^ 



TlTo'lT P-cyc.„d=x«„e (200 m,) i„ p^ifled water is added 

A.I. (20 mg) while stimng. Hydrochloric acid is added until comDlele di«„r , . 
nex, sodiun, hydroxide is added undl pH 6.0. While s« ^™o 2 T 
polysorbate 60 (35 .g) a« added and U,e ™ixu^ is hea J '7 

^Zr^ / '^'^^ '^""""S ""-n 'o below 25"C d« ,es. 

of U,e punned wa«r <,.s. ad 1 g is added and .he n,xn.,e is n^xed ,0 honiogenot 



